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THE GROWTH OF COMPUTER/COMMUNICATIONS IN CANADA 


"When you can measure what you are speaking about, and express 
tt tn numbers, you know something about tt; but when you can- 
not express tt in numbers, your knowledge ts of a meager and 
unsatisfactory kind: tt may be the beginning of knowledge, 
but you have scarcely, in your thoughts, advanced to the stage 
of science." 1 


Wm. Thompson, Lord Kelvin 
1. SUMMARY 


This paper has two principal objectives. The first is to suggest a 
method of measuring the magnitude of computer/communications spending in Canada 
on the basis of the partial statistics now published by Statistics Canada, the 
Canadian Information Processing Society (CIPS), and the federal Treasury Board. 
The second is to show how this method can be used to integrate the components 


of forecasts, and therefore improve their consistency. 


Since papers on methodology make rather dull reading, it appears 
desirable to summarize at the outset the estimates derived in the course of develop- 
ing our techniques. We estimate that the costs incurred by users to obtain the 
computer/communications goods and services which they required in 1975 totalled 
about $2.6 billion. By 1985 these costs will more than triple to some $8.2 billion. 
Commercial sales of computing services, which amounted to about 16% of the 1975 
total, will grow to almost 222 of the larger 1985 total, by which time they will 
be about as great as the total sales of computing equipment (including terminals). 
The most rapid growth will be in spending on telecommunications in connection with 
computing. This accounted for less than 5% of user costs in 1975, but appears 


likely to form about 10% of the larger 1985 totale 


Two comparisons with more familiar and better documented totals may 
help give perspective to these estimates. Computer/communications costs appear 
to have been equal to about 1.6% of gross national product in 1974. The total 
revenues of telecommunications eapctere= equalled about 2.1% of GNP in 1974, and 


commercial transportation contributed 5.0% to cnp + In 1970 the respective 


1. Quoted in Dolotta, T.A. et al., Data Processing in 1980-1985, John Wiley 
and Sons, New York, 1976, p. 87. 

2. Our estimates appear in Reference Table X (p. 62). 

3. As recorded in Financial Statistics on Canadian Telecommunication Common 
Carriers, 1974 (Financial Statistics, 1974), Department of Communications, 
Tables 1B.1.5 and 2B,1.3. 

4, National Income and Expenditure Accounts, Vol. 1, Statistics Canada, 

Cat. 13-531, Tables A3 and GIII. 


shares of GNP were about 1.3%, 1.9% and 5.2%. The more rapid growth of computer/ 
communications seems likely to bring it level with telecommunications by 1980, 
and if current trends continue it may easily be half as great as commercial 


transportation by 1985. 


These forecasts are based on trends visible in publicly available 
Statistics, and on relationships stated in or inferred from those statistics. 
There is, of course, no guarantee that present trends will continue indefinitely, 
especially if there were to be a lengthy period of low economic activity or very 
high inflation. Technological progress is less likely to disturb this sort of 
forecast, especially within the first five years, than is the existence of some 


present trend which is not revealed by available statistics. 


Early in this project it became clear that it was necessary to define 
"computer/communications" in a way which would lead to a non-duplicative and 
comprehensive measure. This report defines "total computer/communications" as 
the sum of those costs incurred by end users in order to obtain required computer/ 
communications goods and services. This definition focuses attention on the use 
of computing and related communications, and recognizes that computer/communications 
is simply a means to serve the varied requirements of its users. It also re- 
cognizes that the mix of "computing" and "communications" may shift at any time 


to adapt to technology and cost changes. 


Three supporting activities are recognized as falling within the ambit 
of computer/communications, These are labelled "computing hardware", "computing 
services" and "data transmission", and are defined in terms of the revenues which 
accrue to them, directly or indirectly, as a result of the end user costs re- 
ferred to above. The paper suggests that other activities which derive revenues 
from these end user costs do not logically lie within the ambit of computer/ 
communications since only a part (usually a minor part) of their revenues de- 
rives from this source. However it is important to recognize the extent to which 
computer/communications expenditures provide stimulus to these other economic 


activities. 


The concentration on methodology and statistical sources in this paper 


should not be allowed to obscure the policy implications of the trends apparent 


in computer/communications. The growth estimates presented here represent 
probable Canadian user needs for computer/communications outputs. They should 
not be interpreted as suggesting that these growing Canadian needs will neces- 
sarily be met from Canadian sources or even (as is now the case with computing 
equipment) through Canadian intermediaries. The extent to which Canadian 
individuals and enterprises will continue to receive as revenues most of the 
computer/communications costs incurred by Canadian users will depend on 
whether Canadian suppliers have put in place the infrastructure necessary 

to support the larger markets to be expected, and whether Canadian costs are 
competitive, especially with those of United States suppliers. Government 


policies can clearly exercise an important influence on developments. 


The availability of techniques for estimating the important "unknowns" 
of computer/communications, and of forecasts against which partial current 
data can be interpreted, may contribute to the development of private plans 
and government policies which will ensure the continued healthy growth of 
computer/communications in Canada and maximize the Canadian share in these 


activities. 


II. A MODEL OF COMPUTER/COMMUNICATIONS IN CANADA 
Se A I EO DEN, 
A. The Nature of Computer/Communications 
pee te aaa Mt edrn ewkea et Be rbre he ie wk SONS S 


One very useful task accomplished by the Computer/Communications 
Task Force in 1971 was to develop estimates of the size of computer/communi- 
cations in the Canadian economy. Their picture of the product and service 
flows involved, of the employment created, and of the probable growth of 
computer/communications to 1980 has served as a point of reference for much 


: : uh 
subsequent discussion and work.— 


The term "computer/communications" has generally been used in Canada 
in a broad inclusive way, to cover all computing activities plus all electronic 
data transmission activities. It has not been restricted to those computing 
activities which actually use telecommunications at any given time; this 
would miss the point that today any computing activity can be conducted re- 
motely, and that the mix of activities actually conducted remotely is con- 
tinually shifting with changes in equipment, software and telecommunications 
facilities and costs. Nor has it been restricted to those activities which 
enter the marketplace; again the balance is continually shifting between 


"in house" and "out house" activities. 


While it would not be desirable to restrict this inclusiveness, it is 
necessary to give the term computer/communications clear boundaries if measure- 
ment is to be possible. The key to developing an appropriate definition is 
the recognition that computing and its associated communications are merely 
a tool through which its users accomplish a variety of purposes. The use of a pro- 
grammable general-purpose computer is the essential feature of the tool; whether 
electronic communications are actually used in any particular instance, or even 
whether the computer is programmed by or for the user, are not essential features. 


e ° . ° ° ° 1 
In recognition of this, the terms "computer/communications" and "computing" are 


used interchangeably in this paper, to include all elements utilized to provide 


an end user with the computer-based product or service which he requires, 


It follows that the total value of computer/communications use in 


Canada is the total of all costs incurred by end users in order to obtain 


on neehoeens ees 


1. Branching Out, Department of Communications, Ottawa, 1972, especially 
Ch. iV, 


required computing goods and services. Costs which would be incurred by the 
user even in the absence of computers are not part of this total. Users who 
require the services of accountants, engineers, scientists or clerks would 
require these services whether or not computers were available; use of a 
computer by such employees does not make them "computer personnel", 

Computer programmers or operators would not be employed if computers were not 
used; the cost of these specialists is therefore included in the cost of 
computing. A similar test can be applied to equipment or to specific tele- 
communications services; only that which is required or used because of the use 
of general purpose computers should be included in a measure of computer/ 


communications .— 


Starting with this concept of costs incurred by end users in order to 
obtain required computing goods and services, it is possible to trace the 
flow of these costs to those who meet the user's needs. Chart I presents a 
model of computer/communications activities which identifies these flows to 
other activities and shows the relationships among users and the supporting 


activities. 
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2. This is the same approach as used by Treasury Board in its Guide on EDP 
Administration (1974). 


Sh hire 


The three supporting computer/communications activities shown in the 
chart are labelled Computing Services Suppliers, Computing Hardware Suppliers 
and Data Transmission Suppliers. Each of these receives some part of user 
costs as revenues, and in the first two cases part of the revenues received 
is spent on purchasing goods and services from other suppliers in the same 
activity group. Im addition, part of the costs incurred by computing services 
suppliers results in revenues to suppliers of computing hardware and data trans- 
mission services, and part of the costs of data transmission suppliers results 


in revenues to computing hardware suppliers. 


In Canada the suppliers of electronic data transmission services are 
also suppliers of other telecommunications services. These other services such 
as voice telephone services, telegraph services, and message services via Telex 
and TWX, lie outside the boundary of the computer/communications field. It is 
necessary to distinguish the data transmission activities of telecommunications 
carriers from the other activities of these firms in order to avoid inflating 


the figures and distorting the trends for this part of computer/communications. 


Both users and the defined computer/communications activities procure 
some goods and services from other activities lying outside the boundary shown 
for the computer/communications field. Demand stemming from the use of computer/ 
communications usually forms only a small part of the total market of these other 
activities, and they account for only a small part of computer/communications re- 
quirements. It appears inappropriate to include such activities within the 


computer/communications field. 
B. The Availability of Statistics 


Since 1971 there has been considerable improvement in the availability 
of statistical data relating to computer/communications in Canada. Statistics 
Canada has initiated an annual report entitled "Computer Service Industry" 
(Cat. 63-222) which presents data for the computing services industry, for the 
computing equipment industry, and for sales of computing services and equipment 
by other firms. Steps have also been taken which should lead to the improve- 
ment of the EDP-related detail shown in trade statistics. The Treasury Board 
has started publication of an annual "Review of EDP in the Government of Canada". 
The basic computer census published by the Canadian Information Processing 


Society has remained avatiag ie = 


3. These sources are discussed in Appendix A, 


Of these alternative sources, the Statistics Canada report relates most 
closely to parts of the picture of computer/communications presented in Chart I. 
The survey on which this report is based, and the format in which its results are 
published, are based on a statistician's tool known as "industry classification". 
This tool groups firms for survey purposes on the basis of the products or 
activities which provide their principal source of revenue. In the case of most 
industry groups formed on this basis, this principle of classification leads to 
groupings which account for the overwhelming majority of all production of the 


goods or services selected to define the principal source of revenue of any group. 


In the case of computer/communications, this happy coincidence of in- 
dustry and activity does not always exist. In the first place, most computer/ 
communications outputs do not enter commerce, but are produced by the end user 
organization for its own use. Second, three of the largest commercial suppliers 
of computing services to the Canadian market obtain most of their revenues from 
the sale of computing hardware or other pencks: 20nd a large number of smaller 
suppliers are outside the "industry' as defined by statisticians. Reliance on 
industry totals therefore neither throws much light on total user costs nor even 


provides an adequate picture of total commercial sales of computing services. 


Statistics Canada was aware of these problems when it planned its 
Computer Service Industry survey. The survey has, from its inception, covered 
both suppliers of computing services and suppliers of computing hardware, and 


' from which revenues are earned. 


has provided considerable detail on the "products' 
In addition, the survey has used a "short form" to collect, from firms in other 
industry groups, information on the secondary revenues which they earn from the 
sale of computing "products". This has permitted the figures to be reformatted 


trom an “industry / to an) activity (or product) basis. 


Chart II displays the difference between the "industry" format in which 
these statistics are collected and published and the "activity" format which 
is more appropriate for the measurement of computer/communications and the display 
of relevant ae Statistics Canada, for 1974, published statistics for 
three "industry" groupings: firms whose principal source of revenue is the 
sale of computer services; firms whose principal source of revenue is the 
sale, lease or rental of ADP hardware; firms engaged in providing computer 
services (or equipment) to the public as a secondary activity. In each 


4. EDP In-Depth Reports, June, 1976. R.W. Evans Associates, Toronto, 
5. See also Reference Table II, (p. 54). 


Chart II COMPARISON OF INDUSTRY AND ACTIVITY CLASSIFICATIONS, 1974 
(Values in $'000,000) 
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of these groups, part of the reported revenue was derived from the sale of 
computing services (data processing, data conversion, software development, 
software packages, training, consulting) and part from the sale, lease or 
rental of computing equipment (computers and their essential operating soft- 


ware, terminals, other data processing equipment, and equipment maintenance). 


When the statistics are regrouped on an activity basis, and the 
activity and industry totals compared, two features are immediately evident. 
The supply of computing services from the ADP hardware industry is about the 
Same as the supply of computing hardware from the computer services industry 
and all other industries, and the ADP hardware industry accounts for some 
93% of total computing hardware revenues. The supply of computing hardware 
from the computer services industry is only a fraction of the amount of 
computing services supplied by either the ADP hardware industry or by all 
other industries, and the computer services industry accounts for only 647 


of commercial computing services. 


The relatively low percentage of computing services supplied by the 
computer services industry reflects the youth of this industry, and the fact 
that it has not yet fully achieved the competitive advantages in its specialty 
which are usually found in more mature industries. Only a few years ago, 
before the withdrawal of RCA, General Electric and Xerox from computer 
manufacture, the proportion of computing hardware supplied by the ADP hardware 


industry would also have been appreciably lower than normal. 


This contrast between industry and activity totals prevents the use 
of industry statistics as a proxy for the measure of the computing services 
market in Canada, and makes the maintenance of adequate activity information 
critical at least until the computer services field has matured. Unfortunately, 
the changes in presentation in the Statistics Canada report for 1974 have obscured 
to some extent this necessary activity information. It was discovered that 
publication of the sub-activity elements of the ADP hardware industry total 
for processing and software would contravene the secrecy provisions of the 
Statistics Act. Statistics for 1974 were therefore published without this 


detail. 


It was possible to estimate the probable size of these elements for 
1974 on the basis of data published for 1972 and 1973, when the computer 
services and ADP hardware industry components were combined. These estimates 
are shown in Reference Tables I and II. It will become progressively 
more difficult to make adequate estimates as time goes on, yet such figures 
are essential to follow trends in the changing market for computing services 


in Canada. 


This problem might be overcome if Statistics Canada found it possible 

to publish, in future reports, details of operating revenue on a product 

or activity basis, only showing such additional industry detail as would 

not contravene the secrecy provisions of the Statistics Act. It might also 
be worth exploring whether a similar approach should be taken to the publi- 
cation of class of customer information, though here the need for activity 
information is less strong and the value of industry information perhaps 
greater. However, so far as analyses of costs and "principal statistics" 


are concerned, the industry-based presentation of 1974 has considerably 


= hopes 


increased the contribution of these data to the assessment of total 


computer/communications in Canada. 


It might also be generally useful if the totals for "equipment 
maintenance, education and other" could be subdivided between "equipment 
maintenance" (usually provided by ADP hardware firms) and "education and 
other" (which appears to be increasingly a computer services industry 


product). 
C. The Activity Model for 1974 


From the statistics which are now available we have derived estimates 
of the 1974 values represented by the various boxes and circles in Chart l. 
The values entered in the model or calculated at any step were always rounded 
to the nearest $5 million, and percentages used were expressed as full 
numbers without decimals. As will be apparent, the estimates are of varying 
reliability, but it is believed that even the more tenuous estimates are 


adequate indicators of the magnitudes represented, 


The following brief description of each step in entering or calculating 
data for each module of the model is intended to illustrate the relation- 
ships among model components and the sources used in each case. At present, 
these steps can only be followed for 1974, but could be followed in future 
years as successive Computer Service Industry reports are published by 
Statistics Canada. Similar steps can, however, be used to extrapolate from 


more fragmentary current information, as will be illustrated in Part IV. 


1, The Computing Services Activity 


This module, with the relevant values for 1974, is displayed in 
Chart III. It is firmly based on the Computer Service Industry report; its 
only major assumptions are the addition of 5% to Total Computing Services 
Revenues at step a (see below), and the use of industry expense pepartes. 
to represent the activity at steps b, d. @, and.t. It is therefore, the best 
starting point for completing the model whenever a new Statistics Canada 


report becomes available, 


6. See Reference Tables VII and VIII (pp. 59-60). 
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Chart III THE COMPUTING SERVICES ACTIVITY, 1974 
(Values in $'000,000) 
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a. Total Computing Services Revenues: Total operating revenue from sales 
of computing services as determined from the Computer Service Industry 
report, plus a 5% addition (which raises the total to $330 million for 
1974). This addition allows for probable shortfalls in survey coverage 
caused by high birth and death rates among software firms and in the 
secondary activity group which was confirmed by checking the Statistics 
Canada survey list. 


b. Revenues from Other Computing Services Suppliers: Operating 
expenses for purchased computing services are reported to 
Statistics Canada by firms in the computing services industry. 
These are published as a percentage of Total Operating Revenues 
(6% in 1974). This percentage is applied to Total Computing 
Services Revenues to obtain Revenues from Other Computing Services 
Suppliers ($20 million for 1974). 


c. Revenues from Computer/Communications Users: The difference be- 
tween Tota! Computing Services Revenues and Revenues from Other 
Computing Services Suppliers ($310 million for 1974). 


d. Cost of Data Transmission Services: Operating expenses for com- 
munications reported by firms in the computing services industry 
(4% in 1974, applied to Total Computing Services Revenues: $15 
million). 


e. Cost of Computing Equipment: Operating expenses for equipment re- 
ported by firms in the computing services industry (une Loe. 
applied to Total Computing Services Revenues: $65 million). 


s Ys 


f. Cost of Other Goods and Services: Operating expenses for any 
costs other than personnel, computing equipment, data trans- 
mission, and purchased computing services reported by firms in 
the computing services industry (24% in 1974, applied to Total 
Computing Services Revenues: $80 million). 


2). "Ihe Computer/Communications User Activity 


While related to published data, this module is dependent on assump- 
tions as to the cost allocations appropriate for users of computer/communi- 
cations. These assumptions are based on data reported by Statistics Canada 


and the federal Treasury Board. 


That part of government activities reported on by Treasury Board pro- 
bably accounts for about 8% of all computing used in Canada, and it cannot be 
assumed to be a representative sample of users. However the 1974 cost data 
published by Statistics Canada for computer service industry firms can be 
compared with the government data, and inferences drawn from the similarities 
and differences of government and industry patterns. Both sets of data 
for 1974 (1974-75 for the government) are presented in Reference Tables VII 
and VIII and summarized below together with the inferred cost distribution 


for all users. 


Treasury Statistics At 
Board Canada Users 
UA Vs 
Personnel LNs eat 43.8 44.0 
Equipment ve 20.4 ZU 
Purchased 
Computing Services cS) Oe2 14.0 
Data Transmission 2.0 ee AEA) 
Other Costs Lome Dee AUTEN) 
100.0 100.0 100.0 


There is no obvious reason why users in general should differ appreciably 
from government users or specialist services suppliers in their costs for 
personnel or equipment. In these two cases the all users figure has been estimated 
as the average of the known figures. It should be recognized that acceptance 
of the 2:1 ratio of personnel to equipment costs shown by Statistics Canada for 


the services industry as a whole, and by Treasury Board for a large group of 


users, is contrary to the traditional view that users spend only about as much 


7 
on personnel as on equipment.- A 1:1 ratio may have applied some years ago, 
but in Canada it does not appear to have survived the trends of the last decade 


in equipment prices and salaries. 


In the other three cases averaging did not seem appropriate. Government 
EDP operations are, on the average, larger than typical user operations, and are 
therefore more likely to be able to achieve economies of scale. User operations 
in general can be expected to acquire a larger proportion of their needs from 
specialists. The government figure for data transmission is believed to be under- 
counted because of the difficulty of distinguishing between data and voice costs 
in telephone billings, and in addition government leased line costs are lower 
because of bulk buying than those generally available to users. In the "other 
costs" area, service firms have various promotion costs which would not be in- 
curred by users in general, while government incurs some overhead costs not 
likely to be characteristic of private users. The "all users" percentages re- 


flect these assumptions (see also Section D.1, pp. 18-19). 


A comprehensive definition of costs lies behind the Treasury Board and 
Statistics Canada analyses, and is accepted in the assumed user cost per- 
centages. These analyses cover all EDP processes ~- data conversion, data pro- 
cessing, software, training, equipment maintenance. They cover both purchased 
and home-made computing. Individual cost statements will depart more or less 
widely from these averages depending on their completeness and their scale and 
variety of activities. °’For example, Statistics’Canada réports that*in 1974, 
small computer services firms (mostly software houses) spent only about 122 
of their revenues on computing equipment, while the largest computer services 
firms (mostly service bureaus) used 22% of their revenue for equipment (see 


Reference Table VII). 


Chart IV shows the computer/communications user module of the model, 
with data based on the cost distribution discussed above. The steps in com- 


pleting this module were as follows: 


a. Purchased Computing Services: The amount calculated at step c of Section 
C.1,(p. 11) shown as Revenues from C/C Users in Chart III ($310 million). 


7. cf. 1976 Annual Report, The Computer Services Industry (1976 ADAPSO 
Report) prepared by the International Data Corporation for the Association 
of Data Processing Service Organizations (US), especially pages 33, 55. 


Ehacuuarly. THE COMPUTER/COMMUNICATIONS USER ACTIVLTY, 1974 
(Values in $'000,000) 
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b. Total User C/C Costs: This figure is based on the premise that 
purchased computing services formed 14% of Total User C/C Costs in 
1974. It is therefore calculated as the amount of which Purchased 

ae of $310" million = $252.) million” for 

1974). This is the most critical step in completing the model 

because it transforms a small figure into a large one which in turn 

determines the size of the other elements of this module. 


Computing Services is 14% 


c. In-House EDP Equipment: Calculated as 21% (for 1974) of Total User 
c/C Costs ($465 million). 


d. Other Costs: Calculated as 172% (for 1974) of Total User C/C Costs. 
($375 mildion )< 


e. Data Transmission Costs: Calculated as 4% (for 1974) of Total User 
G/C Costs ($90 million). 


3.5. The. Computing Hardware Activity 


This module is based on total operating revenues from all sale, lease 
or servicing of ADP hardware reported by Statistics Canada. A check of the 
Statistics Canada survey lists indicated no significant gaps in coverage, so no 
addition has been made to the total except for OUr estimate of maintenance re- 
venues. The information available on the sources of revenue by class of 
customer is not sufficiently detailed to match the activity concepts of this 
model, and customer classification may be somewhat imprecise since it is re- 
spondent-reported. The main problem, then, was to quantify the inflows. This 


module is presented in Chart V. The steps in its completion were as follows: 


ASS 


Chart V THE COMPUTING HARDWARE ACTIVITY, 1974 
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Total Computing Hardware Revenues: The activity total based on 

the Statistics Canada report ($605 million for 1974). Survey 
coverage is believed to be quite good, and the total reported for 
1974 has a reasonable relation to the estimated value of all computer 
configurations reported by CIPS. 


Revenues from Other Computing Hardware Suppliers: Assumed to be 5% 

of Total Computing Hardware Revenues in 1974 ($30 million). There 

is no statistical basis for this assumption, but it appears reasonable 
in the light of what is known about hardware production and market- 
ing, and of discussions with some suppliers. 


Revenues from Computing Services Suppliers: Shown as the cost cal- 
culated at step e of Section C.1 ($65 million in 1974). 


Revenues from C/C Users: Shown as the cost calculated at step c of 
Sectionnc.2 ($405 .midiion sin, 1974) . 


Revenues from Data Transmission Suppliers: Assumed to be a nominal 

$10 million in 1974; there is no statistical basis for this assumption, 
nor even enough general knowledge of this flow to determine whether 
this figure is reasonable, 


Unexplained Revenue: The amount by which a. exceeds the sum of 5b + 
ec + d+ e ($35 million in 1974). This amount must be satisfactorily 
explained or eliminated in order to "close" the model. 


4. 
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It is believed that the explanation lies in the fact that the cost 

data initially entered at steps c and d differ in concept from revenues 
as reported by equipment suppliers; i.e. that the $35 million of un- 
explained revenue can reasonably be attributed to the excess of com- 
puting hardware supplier revenues from equipment sold in 1974 over the 
amount of depreciation recorded in the sgme year by in-house and comp- 
puting services firms who own equipment.— This amount is therefore 
labelled "Revenue/Cost Surplus" in Chart VI, and shown as an addition 

to the user and computing services flcows to computing equipment revenues. 


g. Cost of Other Goods and Services: Operating expenses for any costs 
other than personnel, computing equipment, data transmission and pur- 


chased computing services reported by firms in the ADP hardware industry 
(16% in 1974, applied to Total Computing Hardware Revenues: $95 million). 


The Data Transmission Activity 


This module is entirely derived from the preceding calculations. It 


is the sum of identified computing services expenditure on data transmission 


(step d of Section C.1 - $15 million) and identified user expenditure on 


data transmission (step e of Section C.2 - $90 million). This completes the 


calculations for the 1974 model; the results are displayed in Chart VI. 


Statistics Canada reported that 6172 of the hardware activity revenues of 
the ADP hardware industry in 1974 came from equipment rentals, main- 
tenance and similar items which would be treated as current expenses in 
the cost records of those from whom this revenue was received. The re- 
maining 39% ($222 million) came from sales of equipment, most of which 
would be capitalized in the accounts of the purchaser, and included in 
costs on the basis of depreciation charges (probably of the order of 
15%-20% of capital cost). In other words, of the seller's revenue of $222 
million, only $40 million would be included in the first year costs re- 
ported by users. 


Most of the difference of $182 million ($222 - $40) will be offset by 

user accounting for depreciation on equipment purchased in earlier years 

(and there will be no corresponding current sales revenues to manufacturers). 
However since equipment sales have been increasing sharply over the past 
several years, the amount of depreciation on past year purchases is un- 
likely to come close to the amount of current year purchases not charged to 
depreciation. The $35 million of unexplained revenue is of the order of 

the remaining difference that could be expected; it implies that depreciation 
on past year purchases totalled about $142 million in 1974 “($177 — $142 = $35), 
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The use of a derived figure for data transmission based on user per- 
ceptions of their costs for these services involves a quite different concept 
from that used by the Task Force, To date, data transmission suppliers have 
tended to lump data transmission with all other non-voice services (telegraph, 
telex, TWX, etc.) in a general category usually referred to as "data communi- 
cations", and this concept was also used in Branching Out. Carrier revenues from 
data communications, defined in this way, include both revenues from the provision 


of services which are not computer-related, and considerable revenues from the 


provision of terminals to some customers. 


Both the Statistics Canada and the Treasury Board cost analyses treat 
terminals as computing equipment, and report their cost as an equipment cost, 
not as a data transmission cost. It follows that data transmission, as defined 
in this model, includes only the actual movement of computer-related data from 
originating to receiving point (including any "communications processing" involved 
in this such as formatting or error checking by the carriers). It does not in- 
clude terminal costs (these are generally included in the computing hardware activity 
module) nor any services relating to data which are not computer-related (these are 


excluded altogether). These are the principal reasons that data transmission 


revenues, as identified for 1974, are lower than the data communications estimate 


for 1970 presented by the Task Force. 


The estimate of $105 million in data transmission revenues can be compared 
with the Department of Communications" estimate of $2.6 billion for total 
operating revenues of telecommunications carriers in iia Ttgts 47. of the 
larger total. Even with terminal revenues added it would probably be only 
about 6% of this total. As will be seen in Part IV, it is the most rapidly 


growing element of computer/communications. 
5. Stimulus to Other Activities 


The model shows flows totalling $550 million in 1974 which represent the 
purchase of goods and services from activities which lie beyond the boundaries 
of computer/communications. Reference Table VII gives an indication of the 
variety of these costs. There would be some further stimulus from data trans- 
mission suppliers, but present statistics provide no basis for estimating its 


size, and it has therefore been omitted. 


The wages, salaries and benefits paid to personnel employed in computer/ 
communications activities also provide a stimulus to other economic activities. 
Again excluding data transmission, these personnel costs totalled about $1.3 
billion in 1974 (see Reference Table X). Almost 57% of user costs for computer/ 
communications are accounted for by the personnel costs of users, computing 


services suppliers and computing hardware suppliers. 


D. Validation Checks 


1. Intermal” Consistency 


The 1974 model provides a measure of self-validation through the in- 
dependent entry of totals for computing services revenues and computing hard- 
ware revenues which must both be consistent with the other elements displayed. 
It is possible to achieve this consistency with alternative sets of assumptions. 
Consideration of some of the alternatives explored will indicate additional 


reasons for preferring the estimates in Section C. 


9, §Finafictal Statistiéso1974) op. keLreeee pp. 299 1532 
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The most critical point in the calculations is where the relatively 
good figure for computing services revenues from computer/communications 
users becomes the basis for the much larger estimate of total computer/ 


communications user costs. 


Alternate estimates of the percentage of user costs accounted for by 
computing services were tested (holding the computing equipment and data 


communications percentages constant) with the following results: 


Computing Services Total User Revenue/Cost Data Transmission 
% of User Costs Costs Surplus Revenues 
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There have been suggestions by some data transmission suppliers that 
an estimate of $100 million for data transmission revenues (as defined in the 
model) may be on the low side. Estimates of the likely Revenue/Cost surplus from 
CIPS data range from $35 million to $100 million depending on assumed depreciation 
periods and interest rates. Doubts have been expressed by some computing services 
suppliers as to whether purchased services account for as much as 14% of user com-— 
puter/communications costs. The 14% figure used seems to be less inconsistent with 
these conflicting observations than would 15% or 16%. Figures as low as 12% 
or as high as 18% are clearly inconsistent with the other assumptions regarding 


user cost and equipment revenue distribution. 


The same range of percentages was also tested using somewhat lower estimates 
for personnel costs (40%) and somewhat higher estimates for equipment costs (252). 
It requires an assumed 17Z-18% for computing services to obtain a reasonable 
estimate for the Revenue/Cost Surplus, and at this level the figure for data 


transmission appears much too low. 


A higher data transmission cost percentage for users than for computing 
services firms would resolve some (but not all) of the difficulties with alter- 
native estimates of user costs. However a higher user percentage seems unlikely, 
and United States studies suggest that data transmission more likely accounts 


for a lower proportion of user budgets than of computer services industry costs .— 
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External Comparisons 


Only a limited number of external checks is possible, given the scarcity 


of existing data, and these largely depend on inferred likely relationships. 


Four of the checks made are briefly described below: 
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User Costs: Total federal government EDP costs were reported by 
Treasury Board as $208 million in 1974-75. This is 9.4% of estimated 
user costs, a greater percentage than the 6.3% of the hardware 
industry market shown by Statistics Canada as accounted for by the 
federal government in 1974, or even than the 8.2% of the computer 
services industry market accounted for by the federal government. 
CIPS data also suggest that the federal government may account for 
about 8% of computer use. Federal government EDP may incur or record 
some costs not incurred by most other users, or omissions from the 
computing service revenues reported in the 1974 Statistics Canada 
survey may be greater than believed, and the true value of user costs 
therefore greater than indicated. 


Li 
Computing Services Revenues: R.W. Evans Associates reports— that 


twenty-nine leading firms had computer services revenues totalling 
about $163 million for fiscal years ending in 1974. Statistics 
Canada reported a total of 345 computing services industry establish- 
ments in 1974, and indicated about the same number. of secondary 
suppliers. This suggests average revenues of less than $250,000 for 
the more than 600 firms not covered in the Evans report, a not un- 
reasonable figure since Evans has almost certainly identified all 
firms with revenues as great as $1 million. 


Data Communications Revenues: A recent study by the Department of 
Communications suggests that carrier revenues from data communications 
were about $200 million in 1974, excluding Telex revenues.12 The 

model identifies only $105 million. The difference between these 

two figures would be accounted for in part by conventional message 
transmission revenues (other than Telex) which the telecommunications 
industry groups with data communications. In part it would likely be 
accounted for by rentals of terminals and other data communications 
equipment. The possibility that the cost data on which the model is 
based do not report communications costs fully must also be recognized.— 


Computing Hardware Revenues: The annual rental value of the equipment 
reported in the CIPS Census for 1974 (plus an allowance for minicomputers) 


is estimated at $550 million (see Reference Table III). Treasury Board 
has reported that about 90Z of the reported cost of all in-house EDP 
equipment in 1971 and 1973 was accounted for by computer configurations .— 
This suggests total equipment revenues of about $605 million for 1974 

(not allowing for any undercounting in the CIPS census, nor for the dif- 
ference between revenues and costs which was discussed above). 


cit., and telephone discussion, 


Pallavicini, S.: The Characteristics of Data Communications Tariffs. 
Department of Communications, June 1976, pp. 4-6. 

Bute cf, 19:76: ADAPSO: Report: op... citesepp. 335555 which? suggestse4 57 

for large users (on the basis of direct EDP costs), and 7% for "processing 
type companies" (including communications hardware). 


Review of EDP in the Government of Canada, 1974, p. 16. 


Ini general; \these tests! suggest ithat. the! Statistics Canadasbased! model 
may be yielding rather conservative totals. Even the data transmission dis- 
crepancy, however, does not demonstrate that the degree of error is likely to 
be substantial. The relationships developed in this model were therefore used, 


with other source data, to develop estimates for 1970, Mofo eel 80RPands 19554 
E. Gaps in Statistics 


A major gap in existing statistics, as illustrated by the model's 
construction and checking, is the lack of any benchmark for total user spend- 
ing on computer/communications services. Because user spending is largely for 
in-house services, and because computer/communications use is penetrating most 
industries today, there appears to be little chance of obtaining this sort of 
benchmark, Even if Statistics Canada attempted to ask all industries about 
"cost of all computer/communications services used", it would be almost im- 
possible to ensure conceptually consistent replies. It seems likely that 
for some time the sort of inference from computing services revenues or 
computing equipment revenues, which is illustrated by the model, will have 


to serve. 


It might be more practical - and almost equally useful - to develop 
a sample study of the nature of user costs for computer/communications, along 
the lines of the profile for computer service firm costs contained in the 
present Computer Service Industry report. Such a survey - even if only 
periodically available - could be linked to data in both the Computer Service 


Industry report and the Review of EDP in the Government of Canada. 


Another lack is of statistics about data transmission revenues and 
their disposition. This gap will be difficult to fill because of the dif- 
ferences of opinion as to the boundaries of data transmission activities, 
and the proper limits of the regulated telecommunications industry. However 


1€ is a small part of the picture for 1974, 
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III. THE DIRECTION OF CHANGE 
A. Available Indicators 


Some of the data on which the model in the preceding section is based 
are available only for 1974, and even for that year one element had to be estimated. 
Time series of sufficient length to permit an assessment of trends can be 
obtained only from the CIPS computer census (available from 1965 on an 
essentially comparable basis), and from the Treasury Board's Review of EDP in 


the Government of Canada (many key series estimated from 1967-68). 


As between these two sources, the CIPS Census is likely the better 
indicator of the overall growth of computer/communications. It relates to all 
users of computing, and to all uses. Both first hand experience and comparisons 
between CIPS and Treasury Board data suggest that at some times the growth of 
computing in the federal government has been more rapid than in most other 
application areas, and that this growth has at other times been reduced below 
average by temporary financial limitations or administrative policy changes. 

The CIPS data were therefore used to establish patterns of change which were 


extrapolated as a basis for more detailed forecasting. 


Trend extrapolation is subject to two principal sources of error. 
First, existing trends may be improperly identified. Second, the wrong pattern 
may be chosen to indicate future developments. Substantial departures from 
any forecast are probable, not just possible, especially in a field like 
computer/communications which is both new and changing rapidly. The value of 
a forecast is in drawing attention to the need to review judgments and policies 
determined in the past, sometimes on the basis of assumptions that have been 


disproven by events. 
F . 1 
B. Basic Assumptions— 


1. Technology 


The forecast assumes that only presently known computing and communications 


technology is likely to come into widespread use within the next decade. There 


1. See T.A. Dolotta et all, op. cit’, for a much more detailed discussion 
of likely developments. 
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will be continued steady improvements in central processors, storage media, 
peripherals, and communications equipment and techniques, but no radical changes 


which will completely obsolete existing equipment and methods of use. 


If a revolutionary change in technology, or even in engineering, is 
developed during this period, it will almost certainly require several years 
to bring into widespread use. As the inventory of equipment and programs in 
use expands, barriers are created to sudden change by the volume and variety 
of investment that would be required, and by shortages of the trained personnel 
usually needed to implement the change. It seems unlikely that technology 
could significantly alter present anticipations until 1980, and perhaps not 


even before 1985. 


The microcomputer is one item of existing technology which is not 
expected to have revolutionary effects on computer/communications as defined 
in this paper. The microcomputer is expected to widen the range of applications 
of computing in the next decade, rather than to replace large computers in 
most present and many potential uses (although its technology will help re- 
duce their size and cost). An area in which there may be a measure of displace- 
ment is industrial process control, another is automated data collection. 
Even in these areas, however, complete displacement of larger and more versatile 


equipment seems remote. 


One effect of the microcomputer will be to obsolete efforts to count 
all devices "capable of accepting, processing and supplying data under the 
control of an internally-stored program which it has the ability to aon ere 
A distinction will have to be made between general purpose machines with a 
wide range of capabilities and which can be adapted to alternative tasks by 
most users, and special purpose devices suitable for a specific or a limited 
range of applications by most users. A forecast or analysis of microcomputer 
use is beyond the scope of this paper; microcomputers are not included in the 


present data base and seem unlikely to be includable in any similar future base. 


A second effect of the microcomputer will probably be to "flatten" the 
growth of conventional computers (including minicomputers) somewhat earlier than 
might otherwise have been the case. They will provide an alternative to com- 
puting for some office, analytical and scientific tasks where conventional 


computers have not really been cost effective. 


2. The CIPS Census definition of a computer. 
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2. Costs “and” Prices 


The unit cost of data transmission seems likely to show a moderate 
decline over the next decade. It costs today probably about half as much to 
transmit a "typical" volume of data as would have been the case ten years ago 
(there are wide variations depending on the speed and service utilized). A 
further decline of about the same magnitude by 1985 would appear to be a 


reasonable expectation (again, varying with speed and service). 


The cost of computing equipment has been declining much more rapidly 
throughout the computing age. The rate of decline has not been the same for 
all configuration components, but in general the equipment cost of performing 
a "representative sample of work" has probably fallen by about an order of 
magnitude each decade. Put another way, a typical computer configuration 
costing $100,000 in annual rental in 1975 would probably be able to perform 
ten times the work of a typical configuration which cost the same amount in 
1965. Thus the increase in annual rental value of installed capacity between 
1965 and 1975 (about 8.7 times) does not reflect the increase in installed 
computing capacity. The actual capacity increase in the period was probably 


of the order of 80-90 times the 1965 figure. 


The same order of decline in configuration costs is assumed for 
1975-1985, and the same relationship between the increase in the value of 
installed capacity and its capacity to perform work. This relationship 
must always be kept in mind when using value time series and forecasts 
relating to computer/communications; value increases often reveal only a 


fraction of the underlying increase in service volume. 


Because the price trends for major computing components differ so 
radically from the general trend of prices in Canada, no attempt is made in 
this forecast to reduce values to "constant dollars''’. Relationships between 
computing and other economic activities expressed in constant dollars would 
be radically different from the same relationships expressed in current dollars. 
This would make it difficult to use forecasts as guides to the interpretation 
of current data. In addition, because of the steady increase in the variety 
of computing applications, the concept of a "representative sample of work" 
would have only limited validity even over a period as short as a decade. The 


data from which trends have been appraised have been left in their original 
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current dollar form; the trends established include whatever price changes have 
taken place in the base periods. Price change of about the same magnitude as 


in the past decade is therefore assumed throughout the forecast 


3. Market Expansion 


Computer/communications has so often been described as "pervasive" that 
the adjective has almost lost its impact. Yet this adjective came into wide- 
spread use when computing activities were much more restricted than is the case 
today, both in their variety of applications and in the number of firms that 


could economically access this tool. 


The growth both in the variety of applications of general purpose com- 
puters and in the range of size of firms which use computers to perform any 
application (users with different volumes of data to process) is expected to 
continue over the next decade. The pervasiveness of computers will increase 
as the cost of computing falls. As the number of smaller users increases, the 
share of the market of both small computers and service bureau operations 
should increase, that of middle-sized in-house computers should decrease. Even 
here, however, a continued growth in absolute numbers seems likely; the decline 


will be only as a share of a rapidly growing total. 


Although most computing "products" will show considerable growth in use, 
some will grow much more rapidly than others. Local batch computing is likely 
to grow less than remote batch, remote batch less than on-line transaction 
applications. The growth of special input preparation operations is likely to 
be slower than that of any type of processing, as input preparation increasingly 
becomes a minor aspect of some non-computing task; it is not impossible that 
input preparation work which falls within the computer/communications area 
will actually start to decline before 1985. Software, especially software 
packages, seem likely to be the fastest growing product range. These trends 
can all be identified in data published by the Treasury Board and by Statistics 


Canada. 


3. In taking this approach we differ from Dolotta et al, op. cit. 
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Many observers expect to see a trend towards the provision of complete 
service packages - software, hardware and necessary ancillary operations - by 
vendors of computing services. These may take the form of delivery iof acomplete 
processing system for subsequent in-house operation, or the provision of a 
complete functional service such as payroll preparation and analysis. Such 
a trend is assumed in this paper, but cannot be demonstrated from existing 


statistics. 


Text processing, including the preparation, transmission and storage of 
written information by electronic means (electronic mail), may be one of the 
faster growing computer/communications services by 1985, if the specific data 
transmission services which it requires are cost effective. Large scale 
integrated systems, such as the electronic funds transfer system, should also 
have a major impact on the growth of hardware, services and data communications 
revenues. Neither of these developments can be demonstrated from existing 


statistics. 


Gis The Increase in Computer Installations 


The relatively low number of computers recorded by the 1965 CIPS Census, 
and the small number of computers installed in the federal government reported 
by the Glassco Commission for i9612baen testify to the slow growth of computing 
in Canada from 1950 to 1965. The growth in the number of computer installations 
accelerated sharply after 1965. However between 1970 and 1975 fewer computers 
were added to three of the annual rental groupings identified in the CIPS Census 
(those with annual rentals between $60,000 and $600,000 - see Reference Table IIT) 


than had been added between 1965 and 1970. 


The visible differences in growth patterns for computers of different 
sizes, and the similarities among size groupings, suggested that a degree of 
consolidation would simplify analysis and forecasting without increasing the 
probability of error. After some experimentation, the seven value ranges 
shown in the CIPS census were reduced to four. The compound growth rates for 


the number of computers in each group are as follows: 


4. Report of the Royal Commission on Government Organization, Queen's 
Printer, Ottawa 1965. Vol. I, Report 4, Part II, Ch. 8, pp. 584-589. 


5. The CIPS Census presents data in terms of monthly rental equivalent 
This paper useS annual rental equivalent to facilitate comparisons with 
other totals. 
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Annual Rental Compound Growth 
Value Group 1965-70 1970-75 
v4 vf 
$600,000 and up 95 22 
$60,000-$599 ,999 26 5) 
$12 ,000-$59,999 ) 33 ( 27 
under $12,000 ) ( 63 


These figures suggest that the growth in the number of computer installa- 
tions in each group is following the sort of "S-shaped" curve often associated with 
the introduction of a new technology. The time scale is, however, quite compressed 
compared to such innovations as the automobile. The slow growth period while the 
new technology was debugged and potential users became aware of its possible value 
lasted no longer than 15 years. The period of rapid growth until market saturation 
was approached seems to have been passed by some computer groupings in less than 
ten years. It must not be forgotten, however, that the growth in the use of 
computing is an order of magnitude greater in any decade than the growth in the 


number of computers of any size, or in the total value of installations. 


A forecast of the number of installations in each group was made by fitting 
a freehand "S'" curve to available data. The estimated number of installations was 
then expressed in terms of estimated annual rental value (for each group existing 
trends in average rental value of computers in the group were continued). The esti- 
mates of number areshown in Chart VII; both number and value estimates appear in 


Reference Table V. 


These estimates were compared with estimates based on exponential curve 
fitting (constant percentage rates of increase) and linear regression. The use 
of exponential curves is difficult to justify in the light of the compound growth 
rates cited above, and the estimates resulting from such curves seem unrealistically 
high. Estimates based on exponentials also appear to perpetuate the present 
computer distribution to a greater degree than seems reasonable. This latter 
fault is even more apparent in figures produced by linear regression, although the 


total numbers produced by this technique appear less unreasonable. 


Some specific assumptions involved in fitting "S" curves or calculating 


values for each computer group were as follows: 


a. Large machines ($600,000 and over annual rental equivalent): The in- 
crease in number of these machines has slowed but remains high; they are 
therefore assumed to be just past the mid-point of their S-curve. The 
average value of these machines is expected to increase at about 52% per year. 
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Chart VII: ACTUAL AND PROJECTED INCREASE IN NUMBER 
OF COMPUTERS, BY SIZE GROUP 
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b. Medium-size machines ($60,000-$599,999 annual rental equivalent): The 
increase in number of these machines has already fallen off to a low 
level in spite of the relatively sharp jump in the 1975 census; they 
are therefore assumed to be well past the mid-point of their S-curve. 
A very small increase (0.6% per annum) in average rental per computer 
is assumed in line with estimates for 1970-1975. 


c. Small machines ($12,000-$59,999 annual rental equivalent): The in- 
crease in number of these machines is assumed to be approaching the 
mid-point of its S-curve, and expected to fall off noticeably after 
1977 or 1978. The average value of these machines is expected to 
continue the decline which has been evident for the last five years. 
No early saturation of this market can be expected in view of the 
trend to distributing computing. 


d. Very small machines (under $12,000 annual rental equivalent): This 
category was first identified by CIPS in the 1970 Census, and was 
dropped after 1973, although enough summary data continued to appear 
to provide a basis for estimates. These data - and forecasts appearing 
in the trade press - suggest that this group has just entered its 
period of rapid increase, and that year to year increases in numbers 
may grow until the end of the 1970's. Many of the devices included 
here - although capable of computing according to the CIPS definition - 
are principally used as terminals. A rapid growth in intelligent 
terminals is certain to accompany the spread of distributing computing. 


The compound growth rates for 1975-1985 which resulted from this pro- 


cess are as follows: 


Number of Computers Annual Rental Value 
1975-80 1980-85 1975-80 1980-85 
h Z h ys 
Large computers 8 4 13 9 
Medium-size computers 4 Z 4 2 
Small computers 19 i, 15 3 
Very small computers 26 22 26 1Z 


Chart VIII depicts the changing distribution of computers in Canada 
among the four groupings used in this forecast. Sharp changes in the pattern 


of installed and expected capacity are immediately apparent. 


As recently as 1970 there were more computers in the medium-sized group 
than in any other group (although small computers almost equalled medium com- 
puters in number). Almost two-thirds of the value of installed capacity was also 
in this group. By 1975, both very small and small computers (excluding micro- 
computers) were much more numerous than medium-scale configurations, and large 
computers (though fewer) accounted for almost as much of the annual rental value 


of all computer installations. 
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By 1985 the very small machines seem likely to outnumber all other 
types together, and both small and very small machines seem likely to account 
for almost as much of annual rental value as do medium-scale configurations, 
The value of large machines seems likely to be almost twice as great as that 


of any other category. 


The present and now-expected distribution of computers is quite dif- 
ferent than expected by the Computer/Communications Task Force in 1971. The 
earlier estimates were for a much greater number of large and medium sized con- 
figurations, a much smaller number of small and very small configurations, 
THese differences indicate important changes in both the pace and the nature 
of computerization from the expectations held in 1971, They also provide 
an indication of how great is the margin of error to which even the most 


careful forecast is exposed in this fast-changing field! 


The forecast also indicates reason for concern about the continued 
availability of the CIPS data base. In 1974, when the total population of 
computers passed 8,000, CIPS found it necessary to cease tabulating and 
publishing entries for computers with an annual rental value below $12,000, 
They have not yet published a census listing as many as 6,000 computers. Yet, 
if even the present coverage is to be maintained, the 1976 census will be the 
largest volume to date, and the 1977 census will approach 7,000 listings. 
Either by 1977 or by 1978 some further cuts in coverage seem likely, Elimin- 
ation of computers with an annual rental value below $24,000 would reduce 
coverage by just over 1/3 in number, according to 1975 data. While the loss 
in value would be only 5%, the census would become much less valuable as a 


basis for other surveys. 


The federal government does have an interest in the continued 
availability of this information, It has been useful to several task forces. 
It provides the basis for Statistics Canada's survey of the Computer Service 
Industry. At present, it even provides the only available inventory of the 
government's own computer installations! It is very unlikely that the 


government could itself compile data of equivalent coverage and accuracy at 


a cost as low as incurred by CIPS because of the substantial voluntary (and 


unpaid) effort provided by many CIPS members across the me age ae! 


Reference Table V indicates that the present coverage of the CIPS Census 
should continue to provide a good indicator of the growth of installed com- 
puting equipment in Canada for some years to come. It also indicates the 
difficulties likely to face any attempt to compile statistics on very small 


computers. 


a 


5. The lack of such reliable data in the United States is cited as a 
problem in Dolotta et al., op. cit., p. Bon 
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IV. USE OF THE MODEL IN FORECASTING 


The model of computer/communications developed in Part II provides a 
useful tool for integrating components of a forecast and ensuring their consis- 
tency, and for making estimates from partial data. While tt does not simplify the 
forecasting process, since it forces consideration of interrelationships which 
might otherwise be glossed over, it does permit the handling of a range of 


necessary detail in a disciplined manner. 


A. Necessary Inputs to tne Model 


This section indicates the components which must be considered in using 
the model in forecasting, and sets forth the basis for those used in our present 
forecast. The key components are a d*fstribution of end user and service supplier 


costs, and a distribution of hardware supplier markets. 


1. Changing Patterns of Costs 


At present the only statistics from which cost trends can be estimated 
are those published by the Treasury Board. It will be at least two years before 
Statistics Canada data become useful in this way. In the meantime, some care 
is necessary in applying trends suggested by figures for government users to 


the whole user population, or to computing service suppliers. 


Three very obvious trends are apparent in Reference Table VI. First is 
the decreasing proportion of expenditure on personnel; second, the increasing use 
of purchased computing services, third, the increasing proportion of expenditure 
on data transmission. The apparent reversal of all three trends in estimates 
for 1977-78 can perhaps be given little weight; comparison of the figures for 
1975-76 and 1976-77 published in the 1974 and 1975-76 reports show that in all 
three cases the later figures are much more closely aligned with the apparent 


trend than were the first estimates. 


To the extent that employee benefits contribute to the trend in personnel 
costs, this trend should be modified for application to all users. Governments 
in the past usually led the private sector in non-salary benefits provided to 
their employees. Private sector benefits can be expected to show some degree 


of catch-up during the next decade. 


——— 


Sears 


There is no evident reason for modifying the trend in purchased computing 
services for application to either users in general or to computing services 
suppliers. The trend in data transmission seems likely to be exaggerated in 
government figures because of undercounting in the earlier years and the sudden 


impact of a single major system from 1972-73. 


Two less obvious trends in Treasury Board data are a decline in the 
proportions of spending on equipment (actual and imputed rental, and maintenance) 
and on other costs. The Treasury Board data on equipment are presented in three 
groups. The coverage of the figures appears to have improved with the specification 
of maintenance in 1971-72, and again in 1973-74 when imputed rental was separated. 
These discontinuities appear to suppress a slow decline which was evident in data 
for 1967-68 to 1970-71, and aeain from 1973-74"to 1975-70. The apparent reversal 
of this trend after 1975-76 is subject to the identical doubt as applied to the 


apparent trend reversals discussed above. 


The trend in EDP support costs also appears to be affected by the more 
specific data which first become available for 1973-74, and by improvements in 
these estimates in the second issue of the Review of EDP in the Government of 
Canada. Also important in interpreting this total are the very low figures for 
production supplies recorded in 1971-72 and 1972473. “Tt allowance tis made! for 


these factors, a downtrend becomes at least very probable. 


The same trends should apply to user costs and to distribution of computing 
services revenues. Since the latter must also contain an allowance for profit - 
or the funds needed for growth will not be available - the other trends must be 
accentuated or moderated accordingly. It is believed - though with very little 
hard evidence - that computing services sellers as a group probably lost money 
in 1970, and had relatively low equipment utilization ratios. A pre-tax profit 
position is shown in Statistics Canada data for 1974, but not one which would 
be sufficient to ensure long run capital availability. The pre-tax profit ‘ratio 
must continue to improve to at least 10% by 1980 and 12% by 1985. The possibility 
of such improvement is demonstrated by United States data i, if Tt is not “achteved 
in Canada then Canadian suppliers will lack the resources for continued successful 


competition. 


1. 1976 ADAPSO Report, op.,cit., p. 30, 31. 


2. Changes in Hardware Markets 


The principal changes in the distribution of computing hardware markets seem 
likely to be a gradual increase in the shares accounted for by computing service 
suppliers.and by other hardware suppliers, and a decrease in the excess of capitalized 
sales over current depreciation allowances,and in end users' shares. The increase 
in the share of computing service suppliers will probably be less than in their 
share of end user costs, as specialists must develop a growing advantage in the 
ability to get the most out of their equipment. The growth in relative sales to 
other hardware suppliers is in line with the importance of such sales to mini- 
computer firms, and with the growing importance of this class of computer 
(developments in microcomputers may depress but seem unlikely to reverse this 
trend). The revenue/cost excess might easily become a negative amount by 1980 
or 1985; if so, the more conservative downtrend included in our present estimates 


results in an underestimate of total user costs. 


Reference Table IX summarizes the estimates for these factors used in our 


calculations for 1970, 1975, 1980 and 1985, together with those developed for 1974. 


B. The Application of the Model 


The chief value of the model in the forecasting process was that it forced 
specific consideration of the factors discussed in section A, and that it 
demonstrated when the numeric expressions of the various trends were out of balance. 
Several passes were necessary to obtain equilibrium results which were truly 
consistent with all trends assessed. The steps in the calculation process were 


as follows: 


a. Computing Hardware Revenues: These were estimated by extrapolating 
from the Statistics Canada total for 1974 on the basis of the trend 
shown in the estimated annual rental value of computer configurations, 
as adjusted to reduce the configuration share of total equipment 
revenues from 90% (for 1975) 2 to 85% (by 1985). This may underestimate 
the likely decline in configuration shares of total equipment, although 
it is believed that the total configuration values used in compiling 
the CIPS Census and reported to Treasury Board by departments already 
include the values of a substantial proportion of all terminals which 
access these configurations. A steeper decline in configuration shares 
(if not offset by lower average values per configuration) would increase 
estimated values for 1980 and 1985. 


2. Based on the ratio of configuration to total equipment noted by 
Treasury Board for 1971 and 1973. 


= 36. — 


User Costs and Computing Services Revenues: These were calculated 
from the respective dollar values contributed to hardware revenues 
according to the assumed shares of hardware costs in the totals. 


User Costs for Purchased Computing Services and Computing Service 
Revenues from Users: These were calculated from the totals “at step 
b and compared. All assumed inputs to the model were then reviewed 
and adjusted and the process repeated until these two calculations 


yielded the same result. 


Other Values: Other values were then calculated and reviewed for 
consistency with original assumptions. No difficulties were encountered 


at, this. sittep. 


A set of calculations for 1970, 1975, 1980 and 1985 — with some trends 


deliberately set at what were considered to be upper limits - were reviewed with 


representatives of computing services, hardware supplier and data transmission 


supplier interests. Comments and questions which arose during and after these 


reviews were taken into account in refining the trends assumed. The data in 


Reference Tables V, IX and X incorporate the results of these discussions. 


Chart IX illustrates the results of our calculations for 1985. The relative 


sizes of the boxes in this chart are roughly proportionate to 1985 values, as the 


boxes in Chart VI were roughly proportionate to 1974 values. 


Chart IX COMPUTER/ COMMUNICATIONS REQUIREMENTS IN CANADA, 1985 - 
(Values in $'000,000) — 
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Gs Comparisons With Other Data 


The validation of predictions of the future is possible only with the 
passage of time, and predictions are rarely confirmed. Their chief value is in 
alerting analysts to what to watch for as new data become available, and in 
helping to identify areas in which earlier expectations are not being borne 
out. Agreement among current forecasts of the future may be interesting, but 
can not be taken as strengthening their probability. Contrasts between 
forecasts made at different times may, however, throw useful light on how actual 
developments have departed from earlier expectations, and may suggest areas where 


earlier assumptions require reconsideration. 


When the techniques used in a forecast are extrapolated to an earlier 
period (a backcast?), some inferences can perhaps be drawn either as to the 
validity of the techniques (not the results), or as to the interpretation which 


should be given to earlier partial data. 


This section reviews comparisons with the Task Force forecast included 
in "Branching Out", with Statistics Canada data for 1972 and 1973, and with 
Treasury Board data, all resulting from the use for earlier periods of the 


same techniques used in preparing estimates for 1975, 1980 and 1985. 


1. Comparisons with "Branching Out" 


The data presented in Branching Out indicateda 1970-71 user expenditure 
on computer/communications of about $940 million, including user salaries and 
wages. This expenditure was expected to increase to $4 billion by 1980.2 
The present estimates are that user costs totalled $1,130 million in 1970 and 


will reach $5.2 billion by 1980. 


In 1971 the importance of indirect EDP support costs in computing was 
only beginning to be appreciated, and no data were available from which a 
reasonably accurate estimate of their magnitude could be made. The present 
estimates take account of the full range of costs indicated in Statistics Canada 
and Treasury Board statistics. As shown in Reference Tables VII and VI, these 
support costs actually account for some 20% of the total. This is approximately 
the difference between the totals in the present picture of 1970 and those 


presented in "Branching Out". 
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There are both similarities and differences in the components of the two 
pictures of 1970. The estimates for user purchases of computing services are 
almost identical - $135 and $133 million - and those for computing hardware 
revenues are quite close - $340 and $375 million. The current estimate con, 
data transmission revenues - $30 million - bears no resemblance to the earlier 
estimate for data communications - $120 million - because the concepts are 
entirely different (already discussed in II-C-4). Another sizeable difference 
is in the “other goods and services" category - $285 million versus $80 million; 
this reflects the present inclusion of the full range of EDP support costs such 
as accomodation, transportation, accounting, legal and similar professional 
services, while Branching Out focussed on the sort of direct costs usually 


4 
included in in-house data processing budgets.— 


The same causes affect the components of the two pictures for 1980, 
somewhat altered by the differences in forecast assumptions. The present 
estimate of computing services revenues in 1980 is twice the Branching Out 
figure - $ 1 billion versus $513 million - and the hardware estimate is lower - 
$1.3 billion versus $1.6 billion. Branching Out reflected the then-current 
doubts about the viability of commercial computing services enterprises, and 
expected hardware to form a greater part of 1980 costs than seems likely today. 
The gap between the estimates for data communications - $370 million and 
$683 million - is still appreciable but proportionately less than for 1970. 

Both forecasts expect data communications to grow at the expense of conventional 


message traffic. 


yap Comparisons with Computer Service Industry Reports 


Comparisons can be made between estimates based on the model and some 
figures published in the first two Computer Service Industry reports for 1972 
and 1973. The model suggests total revenues from the sale of computer services 
of $205 million and $240 million in these years. The Statistics Canada report 
suggests $185 million and $235 million, respectively (including the 5% addition 
used for 1974). The diminishing percentage difference between these totals is con-= 
sistent with the hypothésis of a steady improvement in the coverage of the report 
in this difficult area, an hypothesis which is supported by the steady increase in 


establishments reported by Statistics Canada. 


The relationship between model estimates and Statistics Canada figures 


for computer hardware revenues is less easy to explain. The respective figures 


4, This practice is still followed in most U.S. surveys of data processing. 
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foro 7/2. are. $455, million, and S395 "million = s*eap of about7l0Z.. “For 1973 

the respective figures are $495 million and $425 million, about 16% apart. 

Some establishments are known to have been shifted from the Statistics Canada 
"long form" to the "short form" for the 1973 survey, but this should not have 
increased the gap when activity revenues are consolidated. The small increase 
shown by the Statistics Canada total from 1972 to 1973, and the very large in- 
crease in the following year do not compare well with other indicators such 

as imports, the estimated rental value of computers, or estimated federal govern- 


5 
ment equipment rentals .— 


big Comparisons with Federal Government Costs 


The model's estimates for 1970-1975 were compared with Treasury Board 
statistics for the fiscal years ending in the following March. Treasury Board 
statistics form the following percentages of model totals (fiscal years ending 


March 31 compared with the calendar year ending in the previous December): 


19:70 LOT Loe he a 1974 die Wes: 


i "4 vs - ye i 
Total User (EDP) Costs 7 8.3 card O78 9.4 9.3 
User Personnel Costs a0 9.4 Ike LO: 51. Osi), 9.44 
Computing Service Revenues D4 yy 6.8 Lo Ok es 
Computing Hardware Revenues 5.2 6.3 GE (bee) Fpl eps: 
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These data illustrate the same relationships as were observed for 1974 
(Section II-D-2). The government's share of total user costs and of user 
personnel costs is consistently above its share in (contribution to) the three 
activity revenue totals. Its share in all totals rose steadily from 1970 to 
1973. In 1974 its share of all but computing services fell off, but this also 
declined in 1975, although the percentages for hardware revenues and data 


transmission revenues rose again in that year. 


An increase in the government's contribution to computing services re- 
venues between 1970 and 1974 would be in keeping with EDP administrative policy; 
the decline in this percentage in 1975 with the sort of restraints on spending 
implemented in that year. Hardware percentages which are below the percentages 
for total costs could reflect long depreciation periods for government-owned 
equipment, especially if combined with average or above-average proportions of 


owned equipment. No evidence is readily available to test this hypothesis. 


5. See Appendix A. 


The low percentage shown tor data transmisston revenues — especially tor 
1970 and 1971 - probably reflects the coverage of the government figures. Only 
one major communications-oriented system is included, and it was not fully oper- 
ational until 1973. The below-average government rates for leased lines are also 
relevant, especially in interpreting the more recent (and probably more complete) 


figures. 


D. Will the Expected Growth Occur in Canada? 


Computer/communications has grown much more rapidly than most other 
economic activities during the last decade. The pace of growth indicated by 
our forecast will remain above that of most other activities for the next 
decade, though this lead is expected to decline as computer/communications 
matures. The indicated compound growth rates of user costs (total computer / 


communications) and of the three supply activities are as follows: 


1970-7 5 1975-80 1980-85 
he vi ie 
User Costs (Total C/C) 18 14 10 
Data Transmission Revenues 32 tame i 
Computing Services Revenues ae 19 th 
Computing Hardware Revenues 16 12 7 


The growth of computer/communications relative to other activities could 
increase the amount of stimulation from this source which is available to other 
activities. The 1985 model shows direct flows of $1.8 billion to other economic 
activities, and personnel costs (to users, computing services suppliers, and 
computing hardware suppliers) will total some $4.5 billion. The growth of data 
communications and computing services relative to computing hardware might also 
be assumed to provide an increase in stimulation to the Canadian economy, since 
hardware expenditures have to date resulted in a much larger leakage through imports 


than have the other two. 


In fact, the only part of the forecast growth which can properly be 
assumed to take place in Canada is that in user costs. Computing services can 
easily be imported, and if computing services are imported then foreign suppliers 
are likely to receive most of the associated data communications revenues. And 
not only can purchased computing services be imported, but in-house services can 
also be obtained from a corporate office located outside Canada. Where the 
computers and computing employees necessary to serve the needs of Canadian 


users will be located, and which carriers will gain from the expected growth 


79 eee 


in remote computing, will depend on the relative costs of obtaining this input 


to other activities from Canadian or foreign suppliers. 


During the past five years, in spite of some substantial and growing 
cost disadvantages, Canadian suppliers of commercial computing services appear 
to have competed successfully with foreign suppliers. Although actual statistics 
are not available, there are indications that exports and imports of commercially 
marketed computing services are about equal. There is no known indication of 
the extent to which foreign-based parent companies supply computing services 
to Canadian subsidiaries, or Canadian head offices draw computing services from 
foreign-located branches. If such imports are substantial today then user costs 


are underestimated by the model. 


In spite of the economic doctrine that international trade - in the 
long run - is based on comparative rather than absolute costs, in the short run 
absolute costs levels do matter. And computer/communications is developing and 
changing so rapidly that its future location and the resulting patterns of 
trade and communications flows are likely to be determined by conditions which 


apply in relatively short periods of time. 


A considerable investment in computing facilities, communications 
facilities and staff development and training will be. required to meet the 
~ growing demand for computer/communications outputs. These investments must 
keep pace with the increase in demand for computer/communications services, and 
some appear to require substantial lead times. If necessary investments are not 
made in Canada - or are not made in time - then the likelihood that a growing 
part of Canadian requirements for computer/communications outputs will be met by 


imports will be increased. 


Whether the necessary investments are made in Canada will depend on the 
quality of planning by Canadian enterprises and governments, and on business 
perceptions of the likely costs of producing required services in Canada or 
elsewhere. The effects of government policies on costs and on service alternatives 
can clearly have considerable influence on the critical developments of the next 


few years. 


If the federal government wishes to maximize the Canadian share in 


meeting Canadian needs for computer/communications, and is to be able to 


monitor the success of its policies in achieving this objective, then it 

will require reliable data on the export and import of computer/communications 
services. Such data cannot be provided by a producer-based survey like that 
of the Computer Service Industry, but might be developed from such sources as 
are now used in balance of payments accounting. These data are most unlikely 


to become available from any non-government source, 
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APPENDIX A 


CURRENT STATISTICS RELATING TO COMPUTER/ COMMUNICATIONS 


There are four principal independent series of current statistics 
relating to computer/communications in Canada. These are the annual Computer 
Census published by the Canadian Information Processing Society (CIPS), the 
annual Computer Service Industry (CSI) report and the commodity export and 
import statistics published by Statistics Canada, and the Review of EDP in 
the Government of Canada published by the federal Treasury Board. None of 
these sources alone provides sufficient data for an adequate overview of 
computing in Canada, and even when used together there are important gaps in 


coverage. The characteristics of each of these series will be briefly reviewed. 


Other sources of quantitative data include the salary surveys conducted 
by CIPS and by Peat Marwick and Partners,and articles available in the trade 
and financial press, especially the publications of R.W. Evans Associates Ltd. 
Some Canadian data are published by International Data Corporation, and UN and 
OECD studies often contain estimates relating to some aspects of computer/ 


communications in Canada. 


1. The CIPS Canadian Computer Census 


The CIPS Computer Census has been published each year starting in 1965. 
It is a voluntary mail survey conducted by the oldest Canadian association of 
persons interested in data processing. CIPS defines a computer to be any 
"device capable of accepting, processing and supplying data under the control 
of an internally-stored program which it has the ability to modify", Until 
1973 the Census attempted to include all central processing units (CPU's) 
which met this definition, even those CPU's which are incorporated as controllers 
in another machine such as a key-to-tape unit. Starting with 1974 the Census 
has excluded computers renting for less than $1,000 per month. In this paper 
estimates of the number of computers "below $1,000" have been made for 1974 


and 1975 from data published in the CIPS Census. 


The CIPS Census is without question the broadest and most general indicator 


al 
of computer use in Canada.~ The data seem to provide very good coverage within 


I. See Reference Tables III and IV, (pp. 55-56), 


the limits of Census objectives, and to be quite Cousistent from period te 
period. This consistency even applies in such diff feult ares os Tndustry Class 
ification (although it should not be assumed that the industry classes are 
necessarily identical with those appearing in other sources). The "feedback" 
technique used in the Census,whereby last year's answers are reproduced on the 
current year's Census questionnaire and may be corrected by the respondent as a 


substitute for re-entering all data, probably makes an important contribution 


to consistency. 


The CIPS Census lists each identified computer by location and firm 
(user), and identifies the computer model, installation date, rental or owner- 
ship status, memory size, number of tape drives and number of random access 
devices for each, as well as a few other characteristics. Tabulations are also 
provided based on the "rental class" and "industry" of each machine, but these 


data are not published in detail. 


Two important facts about the CIPS Census must be kept in mind. First 
it is largely conducted by volunteers. Questionnaire design, mailing, follow- 
up, supplementary enquiries to manufacturers, processing and publication all 
depend on the voluntary effort of CIPS members, This limits the attention that 
can be given to data editing. Second, the CIPS Census form is designed to be 
filled in by data processing managers, and is limited to information readily 


available to those managers and releasable by them. 


The CIPS Census has achieved a high reputation for completeness and 
accuracy. Some CIPS member will usually become aware of any sizable computer in- 
stalled in any area within a reasonable time, and the name of the firm will find 
its way onto the CIPS mailing list. And considerable effort is made to avoid 
removing a computer from the census because of non-response. Comparison of an 
area sample of the 1970 Census with the same areas for 1969 and 1971 indicates 
that only 1.5% would have been added to the number of computers reported in 
1970 had not some 1969 entries been dropped in error, and that some 7.6% would 
have been added in total had it also been possible to identify immediately all 
new computer installations. Similar results were obtained from a comparison of 
a 1972 Census sample with data for 1971 and 1973. Most of the computers omitted 
from both censuses were in the smallest size ranges, and a part of these omissions 


may have been offset by undetected double-counting. 
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The change in coverage of the 1974 Census appears to have roughly doubled 
the proportion of computers missed, and almost one-fifth of these appear to have 
been in the medium size range. A greater shortfall may be a systemic problem 
now that the effort to include all computers has been abandoned, since upgrades 
from the omitted area to the smallest class covered will be more difficult to 
detect. Until the 1976 CIPS Census is available, it will not be possible to 


validate this hypothesis. 


It is necessary for many purposes to transform the numbers in the CIPS 
Census into estimated dollar values. For this paper they have been expressed 
as estimated annual rental values (ARV) by multiplying the number of computers 
reported in each rental class by the mid-point of the rental class range times 
12 months. In estimating a value for computers with a monthly rental value 
below $1,000, an arbitrary figure of $750/month was assumed. In estimating 
a value for computers with a monthly rental value of $50,000 or more, a value 
of $70,000/month was assumed for 1970, and this value increased by 5% in each 
successive year to reflect the known tendency of large installed systems to 
add peripherals, etc., as their workload increases, Other variants of this 
value estimation technique were also tested (e.g., use of class interval values 
in which first the lower limit and then the upper limit was double-weighted, 
use of constant values in the $50,000 and up class,and use of constant dollar 
escalation in the $50,000 and up class), but none of these variants appeared 


to yield results which were as compatible with data from other sources. 


No adjustment has been made to the CIPS figures used in this report to 
offset reporting errors. These appear to be sufficiently consistent from year 
to year to have little effect on trends, and because they are concentrated in 
small machines their impact on value estimates is probably of the order of 27 


(except for 1974, where it still appears to be only about 4%). 


2. The Computer Service Industry Report (Cat. 63-222) 


Statistics Canada conducted its first survey of the Computer Service 
Industry for 1972. This mail survey provides more varied information than any 
source other than Treasury Board, and has a much wider coverage than the Treasury 
Board series. Although only three years' data are yet available, this report 


is of special value in estimating the magnitude of total computer/communications 


activity in Canada. 


The Computer Service Industry report relates to the following groups of 


establishments: 


1. Those whose principal source of revenue is the sale of computer 


services (machine-based or software). 


2. Those whose principal source of revenue is the sale, lease or rental 


of computers and other data processing hardware, 


3. Those who have important secondary revenues from either of the above 


sources. 


The reports for 1972 and 1973 present one set of tables for the first 
two groups of establishments taken together. They show such important totals as 
munber of employees and number of installed computers and terminals, and provide 
considerable detail on operating revenue resulting from sales of particular 
types of service and from sales to particular customer industries. There is 
also a table on operating expenses, but this is of limited value because of the 
differences in the nature of the business of the two classes of establishment 
included in the totals. Only summary statistics are available for the Epaved 
group of establishments, and there is no information on operating costs (these 
are included in statistics relating to the industry which is the principal 


source of revenue for these establishments). 


The format of the 1974 report was revised after consultations with 
various industry groups, and its basic plan was to present separate data for 
each of the first two groups of establishments. Unfortunately, the secrecy 
provisions of the Statistics Act prevent the publication for each group of some 
of the revenue details and important totals which could be provided for the 
total of the two groups in earlier years. An attempt has been made in this 
report to estimate some of the missing data. An offsetting gain - crucial to 
this paper - is that the data on operating expenses presented in 1974 relate 


to sufficiently homogeneous groups of establishments to be of real value.— 


Users of these data must bear in mind the implications of the three-way 
classification of establishments by principal source of revenue. Some firms 


which were included in group 1 or 2 in the first survey year are known to have 


2. See Reference Tables I, II, VII and a GET e ores ea eh 60). 


Ay) ie 


been reclassified to group 3 in the second survey year, and this type of re- 
classification can produce anomalies in year-to-year comparisons except when 
data for all three groups of firms are added together. Even when the broadest 
possible comparisons are made, some year-to-year comparisons appear anomalous, 
especially in some of the more detailed operating revenue and market totals. 
These are probably caused by reporting irregularities, which are extremely dif- 
ficult to contend with, especially in the initial years of a new statistical 


survey. 


The most interesting of these anomalies is in the total for hardware 
sales and rental. This total, for all three groups of firms reported in the 
Computer Service Industry report, increased by only 4% from 1972 to 1973, and 
by 43% from 1973 to 1974, These changes compare with changes in logically 


related series from other sources as follows: 


Loo aac eO 1973 to. LO Rae 


1973 1974 1974 

i yi ts 

Total Hardware Sales and Rental, CSI 4.4 43.0 49.4 
Imports, Electronic Computers and Parts BOe3 203 36.9 
Estimated Rental Value of Computers (CIPS) 13.3 BO 39.0 
Estimated Federal Government 25.2 10.3 38.1 


Equipment Rentals (TBS) 


Statistics Canada has suggested that hardware sales and rentals by non- 
respondents may have been overestimated in 1972, the first Survey year. 
However, in view of the relatively consistent total gains shown by all series 
between 1972 and 1974, this paper has interpreted the anomaly as indicating 
some unknown reporting or coverage error in the 1973 Survey data. Estimates 


and projections should be interpreted in the light of this assumption, 


3. Commodity Exports and Imports (Cat. 65-004 and 65-007) 


A separate class for electronic computers and parts (771-22) was intro- 
duced in Canadian import statistics in 1964. This class contains only finished 
components of computer systems and parts of those systems, and does not include 
imports of materials from which components or parts may be assembled in Canada, 


A class for computer tape (634-78) was introduced in 1971. Identical classes 


are not available in export statistics because of the secrecy provisions of the 
Statistics Act, but export class 771-21 covers the same commodities as import 
classes 771-20 and 771-22, and is known to be principally data processing 


equipment. Only values are reported. 


The values for data processing equipment shown in both export and import 
statistics are based on the reports of exporters and importers to customs 
authorities. The import values are known to be based, in most cases, on 
manufacturing cost plus an allowance for profit, and to be usually much lower 
than the prices at which the goods would actually be sold to users in Canada 
(which must also recover the cost of operating software). Export values for 
data processing equipment are believed to be usually intra-company transfer 
values; fairly comparable with import ‘values and also well below market values. 
Export and import values appear to be reasonably comparable with each other, 
but should be increased by a factor of two or more when being compared with such 
data as the Treasury Board series or the value estimates based on the CIPS 


Census. 


4. The Treasury Board Statistics 


The federal Treasury Board published in 1975 a "Review of EDP in the 
Government of Canada, 1974", This was the first public release of statistics 
relating to government data processing, although data have been gathered inter- 
mittently by the Board since 1968. These statistics are expected to be published 
each year as a by-product of the EDP planning system prescribed by the "Guide 
on EDP Administration for Departments and Agencies of the Government of pana dae 
Although reporting instructions and forms are distributed by mail, there is 
close personal and telephone liaison between Treasury Board officers and depart- 


mental officers preparing the returns. 


The Treasury Board statistics relate to the production and use of EDP 
services by government departments and by agencies which have the status of 
departments under the Financial Administration Act. They exclude crown 
corporations and other commercial or semi-commercial agencies, and even for 
regular departments they exclude some special purpose computer applications 
which do not relate and cannot readily be adapted to general purpose data 
processing (specialized military applications and the air traffic control 


system are examples of these exclusions). 


3. Treasury Board, Ottawa, 1974. 


Pe ae 


The Treasury Board data include tables on the nature of costs incurred 
to provide and support EDP services (from fiscal year 1967-68), the number 
and type of EDP staff employed (also from WOGison = ane types of EDP services 
utilized or expected to be needed and the principal sources of supply (from 
fiscal year 1973-74), and the regional distribution of EDP man-years, and 
of supply and use of non-government EDP services. Most tables include 
estimates for two years ahead. This could make the report especially valuable 
as a guide to likely short-run developments, since the federal government 
is the largest single EDP user in the country (although the statistics account 
for less than 10% of total estimated use). As yet, however, these fore- 
casts display a tendency to revert to past patterns of EDP costs and use, 


rather than to fully reflect likely future developments. 


The departmental returns from which these data are compiled are 
thoroughly reviewed for administrative purposes. They can be accepted as 
providing a reliable picture of the magnitude of federal government EDP 
activity within their defined scope. Data relating to the types of EDP 
services used and to sources of supply are probably subject to a wider 
margin of error than those relating to costs. Some EDP cost data have been 
gathered intermittently since 1968, but data on service type and source were 
first collected in 1974, and the classifications used have not yet become 


sufficiently familar and stable to ensure year-to-year consistency. 
One omission from the Treasury Board statistics is information on 


the number of computers installed in the federal government. This prevents 


use of this series as an independent check on the accuracy of the CIPS Census. 


4. See Reference Table VI, (p. 58). 
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Se 
Tabie> 1 PRINCIPAL STATISTICS REPORTED BY STATISTICS CANADA, 1972-1974 


Industry 


Unit Group F 1 pe 1973 1974 

Establishments (firms) No. Services) (345 
Hardware) AU we ( 35 

Other 329 405 381 
Paid Employees No. Services) (8,956 
Hardware) need ah Alber ion (9,462 
Salaries, Wages and $M Services) ( 89.5 
Benefits Hardware) Ho Sad toon (154.9 
Total Operating Revenue $M Total en 620.3 923.0 
Services) (210.9 
Hardware) ene oe (61220 
Other 37.0 60.6 LOGG1 

from Processing $M Total 142.0 173.34 234359% 
Services) (140.9 

Hardware) our 139.4 C 43.3% 
Other 2235 34.0 BO 7 

—- over the counter $M Total BI9329 110.6 145.3% 
Services) 47.7 85.1 ( 80,6 

Hardware) : i ( 32,0* 
Other L6a2 Van ieee aaa 

- remote access (incl. $M Total Bye vs 49.4 71.0% 
communications Services) 32.5 42.8 ( 44.4 

line charges) Hardware) ; C Lie0* 
Other ae | 6.6 13576 

- input preparation $M Total 10.9 13.3 18.4* 
Services) (5578 

Hardware) a tice CaO % 
Other vo Lo 2yo 

from Software $M Total 3045 41.9 62.0% 
Services) (50756 

Hardware) tn? 3°55 (825% 
Other 256 56 foie, 

- software packages $M Total ERS 12.9 27.4% 
Services) (2A 

Hardware) ae es ( 0.6" 

Other 0.6 eS 2a 

- systems development $M Total Don 200 34.6% 
Services) 22529 

Hardware) ei sod Co alo 
Other ee | 6.8 


concluded 


so 


Table I PRINCIPAL oS LALISTLCS..REPORTED. BY /STATISTICS CANADA ,..1972=1974 | 
concluded 
Industry 
Unit Group 1972 ia? yg: 1974 
Total Operating Revenue 
from Hardware Sales and $M Total 378.9 395.6 565.9 
Rental Services) (6 ren 257 
Hardware) 369.7 a Oe (529.0 
Other OF2 19 2t 30.2 
from Equipment Maintenance, $M Total PAG esis 39.4 60.2 
Education and Other Services) 18.6 37.7 Gal? 8 
Services Hardware) i ‘ C08 7).1 
Other DiS ey, 10.3 
- equipment maintenance $M Total 16.8 28.4 a: 
Services) Clem Gomes Greg 
1634 Zhe @ 
Hardware) @ @ ( 34.14 
Other Os LZ i oe 
- education and other $M Total a ¢ 11.0 19.0° 
é as ————- aah 
Services (aL dw il 
282 LOS @ 
Hardware @ ( 3.0@ 
Other L226 0.5° 4.6 
Operating Revenue Generated $M Services) ey 11.7 CHO. 7 
Outside Canada Hardware) ; ; (tS 2 
Number of Computers in No. Services) 661%* 303 ( 206 
Use Hardware) ( 148 


Statistics Canada, "Computer Service Industry" (Cat. No. 63-222, all 
issues) and correspondence. Estimates by C/CS .as noted. 


Source: 


* The new publication format adopted for 1974 provided good industry cost data 
(which made our model feasible) but at the price of suppressing processing 
and software revenue detail for ADP Hardware firms. These details were 
estimated by C/CS on the basis of data for earlier years, and with allowance 
for trends. 


@ Estimated by C/CS. The total estimate for equipment maintenance was based 
on the maintenance;:hardware cost ratios derived from Tables VI and VII (5% for 
1972, 8% for 1973 and 1974) converted from a user cost to a supplier revenue 
basis by multiplying by .9 (the approximate ratio of hardware costs to 
hardware revenues indicated by the model). The remainder, rounded to the 
nearest million, was used for education and other. These totals were then 
assigned by industry, with varying distributions. 


** According to Statistics Canada, the drop in this figure after 1972 was due 
to some reclassification of respondents to the "Other" group, and to incorrect 
inclusion by respondents in 1972 of computers rented to others. 


Table II 


eS itt 


INDUSTRY AND ACTIVITY OPERATING REVENUES, 


BY SOURCE, 1974 


Activities and Computer ADP Other Activity/ 
Sources of Revenue Services Hardware Industries Revenue 
Industry Industry Totals 
$000 , 
Total Operating Revenue 210,950 aoese 100 ,078 O22 993 
Computing Services Activity 202,831> ha 852= eulnno ese 
4 4 
Computer processing Wa, O15: 43),047-- 48,317 Lele 
- local 80,6115 52,047: 525076 145 ,3347- 
- remote 44 ,404— LY. 000 15,641 71,045— 
Input preparation 15,840 3007 2,336 18,4767 
Software packages— Za,07L 6007- oe L65 27,4367 
Systems development— 25,905, 1,9053 6,754, 34,5643 
Education and other 11,400— 3;,,000— 4 ,600— 19°,000— 
Computing Hardware Activity 8,119 yea lt= 35,906 607,138 
Sales of equipment, goods Zeous 
- purchased for resale 164,813 
- manufactured in Canada 6.734 56,990 SO Tee 565,896 
Rental of equipment, goods 307,253 
- purchased for rental 304 ,625 
- manufactured in Canada 2,00 
Equipment maintenance 1,385 34 ,097> 5760 41,2422 


Source: 


Statistics Canada, and estimates by C/CS. 


1. Includes $10,700,000 generated outside Canada. 


2. Includes $15,200,000 generated outside Canada. 


Statistics Canada totals for "Equipment maintenance, education and other" 
(cols. 1 and 2) and "All other computer revenue" (col. 3) were subdivided to 
obtain activity components. Equipment maintenance was calculated from the 
maintenance:hardware cost ratio derived from the Computer Services Industry and 
Government EDP cost analyses (about 8% - see Table VII) converted to a revenue 
basis by multiplying by .9 (approximate ratio of hardware cost to hardware 
revenue). The remainder, rounded to the nearest million, was used for 
Education and other. These totals were then assigned by industry, with 

varying distributions. 


Only one ADP Hardware total for these items was published by Statistics 
Canada for 1974. These estimates are based on the pattern of activity totals 
published for 1972 and 1973, with allowance for trends. 


Includes revenues identified as "communications line charges". 


Data for 1972-1974 suggest that this distinction may not be consistently 
applied by respondents to the Statistics Canada survey (see Table VI). 


No basis in earlier reports for subdividing these amounts. The Other In- 
dustries distribution would likely be similar to that for ADP Hardware; 
the Computer Services Industry would likely show a higher ''manufactured in 
Canada" content. 
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Table VII GOVERNMENT EDP COSTS AND OPERATING EXPENSES OF COMPUTER SERVICES FIRMS, 1974 


1974-75 1974 Operating Expenses 


EDP Cost Class/ Govt. AL Firms with Revenue of 
Operating Expenses Class (if EDP cS $500K- $100K- Under 
- different) Costs Firms $2M up $1,999K $499K $100K 
VA vA vA Zi i i 
Full EDP Costs/Total Oper. Expenses 100.0 100.0 100.0 100.0 100.0 100.0 
I. Personnel 45.8 43.8 40.0 48.6 Db U 48.1 
Salaries and wages N97 41.5 OW et abu 48.2 46.6 
Employee benefits Gal ive ABS pee ZG ie 
II.. Equipment ad 20.4 AERP 20.9 12.35 a Ane 
Equipment rent, actual wee LAGS i ay | 14.5 9.8 1120 
Equip. rent, imputed/Depreciation 3.6 4.0 4.5 Shu LZ O74 
Equipment maintenanc¢ 1.6 ee Ley Lia 0.2 OF7 
Software acquisition— 0.4 0.6 0.4 nS 0.3 O35 
III, Purchased Computing Services L239 Gee Das 4.3 10.8 L529 
External facilities 9.6 Dee 339 4.1 10.6 10.9 
EDP consultants & contract staff Bee su x gs OR grZ B20 
LVe “Data Peerenti ce inn) communi cations 220 3.9 Cre. ins 1.6 Les 
V. Other Costs LS)2 252] Jay ee 2450 2h 3 23.6 
Prod. supplies/Purch. for pistacses re) 453 4.0 4.3 hee ook 
.../Purchases for resale ~ 258 Diad See BA 2 0:5 
Office supplies, stationery— Lael - ~ - ~ - 
Accommodation 4.0 4.7 ea 5.4 4,2 4.4 
Travel Ds: ae: Z.6 de, Zi 2 9.0 
Interest, imputed/Int.& bank is, es] 2.1 Lol Lez 1.2 
Telephone, telegraph2 0.4 - - - ~ 
Departmental costs Oxo - - - - - 
.../Rent for vehicles, other equip. - 0.4 OFZ 0.3 0.8 16 
.../Purchased delivery - (Os: 0.5 0.7 0.5 0.4 
.../Amortization of R&D ~ 0.9 sige 0.8 0.4 O82 
.../Purchased advertising ~ Oc5 OT 0.5 O25 0.9 
Government costs O07 - = - ~ ~ 
.../Taxes, permits & licenses - O25 0.6 0.4 0.3 0.5 
.../Insurance - O63 O53 Dez O23 0.4 
.../Purchased legal, audit, 
other professional services - I #4 lene) Dee NRA 2.4 
Language trating (0.9) - ~ ~ - ~ 
Other expenses om) 54 635 4.6 3.8 4.0 


Sources: Treasury Board, "Review of EDP, 1975-76", and Statistics Canada, "Computer 


Service Industry, 1974", and correspondence. 


Includes purchased and leased software packages. 

In 1974, Statistics Canada included in "Communications" regular telephone, tele- 
graph, telex and postage charges. In 1975 it is planned to show "Data Communications" 
separately. 

The Statistics Canada total "Purchases for use in the business" probably includes 
"Office supplies and stationery". 

A deduction from EDP costs of amounts identified as supporting the official 

languages policy rather than the provision of EDP services. 
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Table IX USER COST, SUPPLIER REVENUE AND EQUIPMENT 

MARKET DISTRIBUTIONS USED IN FORECAST, 

1970-1985 

1970 1975 1980 

4 i i 
Total User Costs 10070 100.0 100.0 
1. Personnel 46.0 44.0 42.0 
2. Computing equipment 2330 21.0 1s 8) 
3. Purchased computing services P2250 1530 18.0 
4. Data transmission 2.0 4.0 6.0 
5. Other costs 17.0 sown) iReeh®) 
Total Computing Services Revenues 100.0 100.0 100.0 
1. Personnel 44.0 42.0 40.0 
2. Computing equipment 25.0 200 i70 
3. Purchased computing services 4.0 6.0 7.0 
4. Data transmission 4.0 4.0 6.0 
5. Other costs 28.0 ZauU 2020 
6. Profit CSa0 0 10.0 

$'000 ,000 

Total Computing Hardware Revenues 340 jie as) 1,300 
1. From C/C users 260 555 985 
2. From computing service suppliers 35 85 170 
3. From other hardware suppliers 15 35 75 
4, From data transmission suppliers 5 10 20 
5. Revenue/cost excess 25 40 50 

he i i 
Total Computing Hardware Revenues 100.0 100.0 100.0 
1. From C/C users 70> 76.6 7568 
2. From computing service suppliers 10.3 Lee oo 
3. From other hardware suppliers 4.4 4.8 5.8 
4, From data transmission suppliers Le) 1.4 Nas: 
5. Revenue/cost excess Ja3 Seb 3.8 


Estimates by C/CS, except for 1974 Computing Services Revenue 


distribution (Statistics Canada). 
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Table X ESTIMATES OF COMPUTER/COMMUNICATIONS IN CANADA, 1970-1985 


Costs Incurred by Users 


Personnel 

Computing equipment 
Purchased computing services 
Data transmission 

Other costs 


Computing Services Revenues 
Personnel 


Computing equipment 
Purchased computing services 
Data transmission 

Other costs 

Profit 


Computing Hardware Revenues* 
Personnel 


Computing equipment 
Other costs 
Profit 


Data Transmission Revenues 


Total Personnel Costs 
User C/C personnel 
Computing services personnel 
Hardware personnel 


Total Personnel Costs 
User C/C personnel 
Computing services personnel 
Hardware personnel 


Computing Services Revenues 
Computing Hardware Revenues 


Data Transmission Revenues 


Source: Estimates by C/CS. 


* Based on percentages in Table VIII. 
source see Table IX. 


1970 1974 coe S 1980 
$"000 ,000 
1,130. 92,215 ©2640) te es 


font eine 
520 975 1,160 2,180 
260 465 555 985 
135 310 400 930 
25 90 105 310 
190 375 420 780 
140 330.425 1,000 
60 135 180 400 
35 65 85 170 

5 20 Zo 70 

5 15 15 60 

40 80 100 200 
(55 LS 20 100 
340 605 125 1,300 
85 150 180 825 
120 210 25 455 
a) 95 115 210 
80 150 ye 310 
30 105 120 370 
665e—sel 260 re020 27905 
520 975 1,160 2,180 
60 135 180 400 
85 150 180 325 

A Of Total User .oste 

58.8 56.9 ay aie 560.0 
46.0 44.0 44.0 42.0 
ays 6auk 6.8 Pel 
Jeo 6.8 6.8 6.2 


12.4 14.9 16.1 19:.3 
30.1 ij .3 a ae 25 ob 


a 4.7 4.5 Lek 


For distribution of revenues by 


1985 
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ANALYSIS OF COMPUTER/COMMUNICATIONS BUDGETS 
REPORTED IN DATACOM '76 SURVEYL 


nae ee ee See 


I. INTRODUCTION 


When the Computer/Communications Secretariat prepared its draft paper 
on "The Growth of Computer/Communications in Canada", there was little in- 
formation on how user costs for computer/communications are distributed. A 
principal objective of that paper was to develop estimates of the size and 


distribution of user costs in the absence of actual Statistics, 


At the same time as the Secretariat's estimates were being developed, 
the Communications Research Centre of the Department of Communications was 
preparing to conduct the DATACOM '76 survey. Its principal purpose was to 
obtain information on future requirements for data communications facilities 
and services, but some budget information was required as a basis for analysis 
of the results. Arrangements were made to ensure that this budget informa- 
tion would include the principal distinctions required by the Secretariat's 


model, 


The survey was conducted during the summer and autumn of 1976, and 
the contractor's= initial analysis of the data was completed in December, 
Seventy-four firms completed the DATACOM '76 questionnaire, and the replies to 
questions I.A.6 and I1.A.7 were made available to the Secretariat in January 1977 
(see Appendix A for the text of these questions). Because of the need to 
maintain confidentiality and protect the identity of the respondents, the data 
were provided to the Secretariat without respondent identification. They were, 


however, classified into six "industry" groups. 


The principal objectives of the Secretariat's analysis were to check 
the data carefully for likely reporting errors, to compile some details not 
required in the initial DATACOM analysis, and to determine the extent to which 
these data confirmed or contradicted the assumptions regarding user expenditure 
made in "The Growth of Computer/Communications in Canada", The present paper 
provides an account of our findings, with (we hope) sufficient data to permit 
others to appraise our conclusions. The DATACOM '76 responses cannot be made 


generally available. 


pee, Seana Ane OEE EEL Sop le ORE 
1. CRC Report No. 1306, Department of Communications, April 1977, 


2. Price, Waterhouse Associates, in collaboration with Mr. Roger W. Hough, 


Chart I. A MODEL OF COMPUTER/COMMUNICATIONS ACTIVITIES IN CANADA 
Ae ae a ee ee eee ee ed “N 
Li M Users of Computer/Communications ; \ 
; Costs for: ‘ 
a : Purchased : } In-House ‘ Other ‘ Data : x 
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U Services i EDP Personnel : Equipment Services rmission \ 
/ eo www wre eye we ew wwe weeweee ese ee _-—-sowe eet wow ewe = ee Mi _<= = -= 
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Spat a eal pace teen 9 ee ain ING) fA NE ees a 


Purchases £ soum Ont hee e& ALCOtHIt vale td teks 


To aid in following this analysis, Chart I from "The Growth of 
Computer/Communications in Canada" is reproduced above. The analysis focuses 
on users, who require computer/communications goods or services as a tool to 
accomplish some other purpose, rather than on suppliers, who produce computer/ 


communications services or goods for sale. 


The survey shows that large experienced users are still increasing 
their computer/communications budgets by some 15% per year. The overall budget 
patterns of commercial users resemble those of federal government departments 
and service bureaus. Personnel is usually the largest cost element, equipment 
cost a distant second. A rising proportion of user budgets is earmarked for 
in-house data communications equipment (terminals, modems, multiplexors, etc.) 


which more than offsets the declining proportion spent on computing equipment. 


The analysis also identifies variations in the relative importance of 
particular cost classes among users in different industries, and between users 
of in-house and service bureau facilities. Commercial firms generally appear to 
direct a smaller part of their budgets to the purchase of commercial computing 


services than do federal departments and agencies. 


II. DIFFERENCES EXPECTED 


Three obvious differences were expected between the DATACOM '76 budget 
information and the concepts incorporated in the Secretariat's model of 
computer/communications. These arose from the nature of the DATACOM sample, 
the type of expenditure information collected, and the comparability of in- 


formation relating to "service bureaus" with information relating to "purchased 


computing services". Some random reporting errors were also expected. 


The DATACOM sample concentrated on firms which were believed to be 
on the "leading edge" of computer/communications use in Canada. In general, 
these were very large and very experienced users, In general, they were con- 
centrated in certain industry areas and in central Canada, although a de- 
liberate effort was made to ensure some regional representation. The sample 
was not selected to be representative of all users or to produce indicators 
of average use or expenditure. The Secretariat's model, on the other hand, 
is intended to represent total use. This analysis therefore attempts to 


identify and offset any biases inherent in the DATACOM sample. 


The DATACOM survey asked for information on the corporate data pro- 
cessing and data communications budget, while the Secretariat's model deals 
with cost allocations. The principal conceptual difference between budget 
and cost information is in the treatment of newly purchased or already owned 
equipment; DATACOM recognized the limitations of the budget concept by in- 
forming respondents that "Purchased equipment should be converted to rental 


' 


equivalent using 1/40th of purchase price." This is likely to yield a higher 
figure for owned equipment than would the use of actual depreciation allowances 
plus maintenance and the discounted cost of capital, especially if the de- 
preciation allowances are in line with the capital cost allowance provisions 


of the Income Tax Act. 


The pre-1976 income tax law permitted a capital cost (depreciation) 
allowance of 20% on computing equipment, on the basis of residual value. At 
this rate it took 10 years to reduce the residual value of a computer to about 
11% of its original price, whereas the 1/40th basis reduces the value to zero 
in less than 33 years. With the change to a 30% diminishing balance in the 
1976 income tax amendments, it still takes 6 years to reach a 12% residual value 
(and about 8 years to reach the point at which capital cost, maintenance, and 
interest charges are fully offset by rental savings). The DATACOM procedure 


would result in much higher values for owned equipment than would the use of 


tax-related depreciation. It would also yield higher figures than the tech- 


niques used in compiling information on federal government EDP costs. 


The third conceptual difference is that DATACOM asked for information 
on "service bureau expenditures". The term "service bureau" is usually 
applied to firms which provide machine-based computing services, and is not 
usually extended to include suppliers of such other computing services as con- 
sulting, systems and programming work, and training activities. The Secretariat's 


model deals with expenditure on all computing services. 


It was also expected that the reported budget data might not always 
be consistent. All firms do not formulate budgets in the same way, nor 
allocate the same costs to their components. And these differences seemed 
likely to be reflected in the data reported, especially since the detail re- 
quested was limited and the survey form therefore could not be used as a check- 
list. Misinterpretations of requests for information are also most likely the 


first time a survey is conducted. 


The analysis confirmed these conceptual differences and revealed re- 
porting errors of various types. However, neither the random errors nor the 
impact of conceptual differences appear to make the DATACOM information un- 
suitable for use or even difficult to use. On the contrary, the value of this 
information appears comparable to that of the improved cost distributions in 
the 1974 Computer Service Industry report, which were basic to the construction 


of the Secretariat's model. 


ys Ges 


III. OUTLINE OF THE ANALYSIS 


The first review of the information was performed within the framework 
of the six industry groups which were used to present budget and related data 
in the DATACOM '76 oper Ee Not all firms in the survey sample responded to 


Question I.A.6. The distribution of responses by industry group was as follows: 


Responses to Question I.A.6. 


Survey “All Some 
Sample Total Years Years 
User Industries 
iL Finance a 19 ih 8 
2 Transportation and Utilities 10 9 4 5 
3. Resource 6 6 4 2 
4 Wholesale, Retail and Other 9 9 8 1 
5 Manufacturing 17 14 dial 3 
Total Users 63 Be! 38 19 
Supplier Industry 
6. Service Bureaus 1 8 ip ‘i 
Totals 74 65 45 20 
% of Responses 1002 887 612 pil i 


A number of minor reporting errors and gaps in individual responses were 
detected during this review. These were corrected in various ways as seemed 
appropriate to the particular case. Where imputation was necessary it was 
based either on the pattern of the same firm in other years or on the average 


of other members of the same industry group. The extent of editing was as 


follows: 
Total No Edits Addition Some 
Responses Needed Corrections Imputations 
Available for All Years 45 32 8 5 
Available only for Some Years 20 Wy? Z 6 


Note the much higher proportion of imputations needed in the case of firms 


who did not provide data for all three years. 


At the close of this review, the industry totals were compared with 
those compiled by the contractor for the DATACOM '76 report. Except in two 
groups, where additional responses were received after the contractor completed 


the initial tabulations, the results were substantially identical in spite of all 


l. SOpa) cit, -especially*pp. 4=11. 


ay ee 


corrections and edits being performed independently. However the tables of this 
Paper provide a more detailed breakdown of these data than was required for 
DATACOM '76, and one which is more comparable with the tables in "The Growth 


of Computer/Communications in Canada". 


At this and subsequent stages of the analysis, separate tables were 
compiled for firms reporting in all years, and for all firms reporting in any 
year. Both sets of values cannot be presented by industry group without dis- 
closing the information submitted by some individual firms. The rule followed 
is therefore to present value details only for the firms reporting in all years, 
and to present only percentage distributions for the broader group. Tables 
1-3 present the data on this basis, without further adjustments. Tables 5-7, 
which exclude a few returns to improve comparability, also combine the groups 


for Transportation and Utilities and Resource to avoid the danger of disclosure. 


When DATACOM '76 was being designed, it was assumed that different 
industry groups might well have different data communications needs. The 
sample was therefore selected to ensure some representation of potentially 
different industries, However, in reviewing the user industry groups it was 
noticed that a few reports in each group departed widely from the group pattern, 
and that these departures themselves fitted into one Of two patterns. One 
pattern was characterized by the allocation of more of the budget to service 
bureau use than to in-house computing equipment; such firms were identified as 
"chiefly service bureau users", The other pattern was characterized by heavy 
expenditure on in-house equipment (usually over 502% of budget, and never less 
than 452%), and relatively small expenditures on personnel (usually under 20% 
of budget, and reaching 30% in the case of a single firm which identified its 
report as relating only to specific aspects of its data processing expenditures). 
These firms appear to have omitted the cost of systems and programming staff from 
their reports, and were therefore identified as "data processing operations 
only", Values and distributions for these two user groups, and for the remaining 


users (identified as "chiefly in-house") appear in Table 4, 


The data processing operations reports are interesting in themselves, 
but clearly do not belong in a study of total user budgets for computer/communi- 
cations. They were therefore eliminated from the industry groups for analysis; 


the revised groups appear in Tables 5-7. 


Another problem revealed by data inspection was that about one-third 


of the respondents reported "other" costs amounting to less than 102% of their 


budgets. Most of these respondents were among the smaller users, which re- 
duced the impact of these probable reporting errors on totals. No corrections 


were therefore applied. 


Certain information was identified during the analysis as less suit- 
able for use with the Secretariat's model of computer/communications than in- 
formation from another source, or as completely unusable. This was the in- 
formation for the service bureau industry group, and the information supplied 


in response to question I.A.7. 


The model, which was largely based on Statistics Canada's Computer 
Service Industry report, distinguishes a group of Computing Service Suppliers. 
This group includes service bureaus, but also includes suppliers of other 


services. Respective revenues for 1974 and 1975 were approximately as follows: 


Source of Revenue 1974 1975 1974 1975 
$'000,000 rs ie 

Computer processing PAO EL ek shee 7G oem 64.1 67.0 
Input preparation PAS 26.4 6.7 G59 

Software (ANAS) 80.4 22.6 2h 
Education and other 21.1 19.0 6.6 5.0 
318.4 380.9 100.0 100.0 


(Values estimated by C/CS from Statistics Canada reports) 


All service bureaus covered in the DATACOM survey are known to derive 
the bulk of their revenue from computer processing. Their costs are therefore 
not truly representative of the model's computing services activity. And 
Statistics Canada provides a quite detailed cost breakdown for the computer 
services industry which is almost certainly more representative of all computing 
services suppliers. Table 2 shows, in part B, the cost distribution of service 
bureaus as reported to DATACOM, and in part C the costs of computer services in- 
dustry firms as reported by Statistics Canada for firms with revenues of $2 
million or more. The DATACOM information is based on returns from only 7 firms, 
and the differences between the two distributions are less than the average 


differences within the DATACOM group. 


There were also a few reporting anomalies within the DATACOM group which 
strengthen the preference for the Statistics Canada series. One service 
bureau reported no budget either for computer equipment or for services from 
another bureau. A second showed improbably low equipment expenditure, a third 


improbably high equipment expenditure. All three cases almost certainly 


- 6- 


reflect failure to follow the 1/40th (monthly) rule as suggested in the DATACOM 


instructions. 


The responses to question I.A.7 followed no meaningful pattern, per- 
haps because of a slip-up in questionnaire editing. The question itself asked 
about "Total telecommunications budget (equipment and transmission)", and in 
some cases the value calculated from part (b) was approximately equal to the 
sum of data communications equipment and data transmission costs as calculated 
from I.A.6. The reference information for the question asked for "payments to 
carriers, excluding carrier-provided modems, multiplexors, terminals and other 
equipment", and in some cases the information provided was roughly equivalent 
to the data tranmsission costs reported in I.A.6. However, in many cases, 
no relationship was apparent between I.A.6 information and I.A.7 information, 
Because of this inconsistency, the attempt to use information from question 


I.A.7 was abandoned. 


IV. FINDINGS OF THE ANALYSIS 


l. Coverage of the Samp le 


Although the DATACOM '76 survey obtained information from only 74 
firms, the budgets reported for 1976 amounted to 15.9% of the Secretariat's 
estimate of total user costs for that year. Even when the supplier budgets 
(service bureaus) and partial budgets (data processing operations only) are 
eliminated, the remaining 56 budgets accounted for 13.0% of estimated total 


user costs in 1976. 


Prior to DATACOM '76, the only group of users for which spending 
patterns had been published was the departments and agencies of the federal 
government. These covered about 9.4% of estimated total user costs in Le Mase 
DATACOM thus more than doubled our direct knowledge of user spending patterns 
in 1976. It also provided information on non-government use (which is the 


greater part of the user universe). 


The year-to-year variations in the direct coverage of user spending 
are shown below. DATACOM's coverage was greatlysreduced for 1977, but still 


amounted to 7% of estimated total user costs. 


oe 1976 LOH Ube. 1976 LOU 7 
$'000 ,000 h i h 
1. Estimated user costs 
for computer/communi- 
cations 2,640.0 3,000.0 3,600.0 100.0 100.0 100.0 
2. Federal government 
costs 244.6 283.3 Ss weal SoZ 9.4 9.0 
3. DATACOM - all budgets 
reported a | 477.8 SRE” 536 1539 = a 
4, - User full budgets 
only SOT .5 =) 10a | ths Sheet es 13.0 38) 
5. - Users who reported 
full budgets for every 
year Tee! 2225. Zoe eS 7.4 720 
6. Direct coverage of user 
costs (lines 2 & 4) DO264 674.0 D/424 Darel: 22a 16,0 


2. Trends Suggested 


A three-year period is a very inadequate basis for establishing whether 
trends exist or have changed. And in using the DATACOM figures to assess trends 


it is important to avoid distortion due to sample changes from year to year 


See 


(cf. lines 4 and 5 in the preceding statement). The following comments on 
trends are based primarily on Tables 5 and 6, with Table 7 taken into account 
only to the extent that it suggests that a broader sample would show higher or 


lower percentages than the 33 firms reporting in all years, 


The most obvious trend is a continued rapid growth in computer/communi- 
cations spending even among these large and experienced users. The average 
user budget reported for 1975 was $5.8 million; it increased by 16% to $6.7 
million in 1976 and by a further 13% to $7.6 million in 1977. All industry 
groups increased their computer/communications budgets in this period, but the 


rates differed from industry to industry as indicated by the following statement: 


Increase in Budgets from 


1975-1976, :1976-1977. (1975-1977 


h ve h 
Wholesale, Retail, Other La 2 OT) 47.8 
Finance ies digs gal 36.0 
Manufacturing L245 pled aD 25 
Transport, Utilities, Resource AER | 8.0 2128 
Total, 33-firm sample Hh ib 1229 3076 
Total, all usable reports Leo —~ a= 


Fad 
These relative growth rates appear quite consistent with what other information 


is available about current developments in industry automation. 


Little weight should be given to the differences in percentages for 
1975-76 and 1976-77, Experience with government forecasts of computing needs 
suggests that the next year's accomplishments are usually overestimated, the 
work which will remain for the following year usually underestimated! There is 
as yet no reason to assume that this tendency would be avoided in commercial 


forecasts of computing needs. 


These growth rates appear reasonably compatible with the average growth 
of 14% per annum forecast by the Secretariat for 1975-80, especially since 
computing growth tends to be faster among smaller users. This can be illustrated 
by reference to the federal government data presented in Table 8. The five 
largest EDP users show a 21% increase in forecast costs from 1975-76 to 1977-78. 
The rate of increase rises steadily through successive groups to 39% for the 
16th-20th ranking users and 65% for the 25 smaller users. DATACOM size groupings 
(Table 9) do not show as regular a pattern (perhaps because of the concentration 
on large experienced users in each industry group), but appear to confirm that 


the rate of growth is likely to be greatest among smaller firms, 


= gS) 


Table 6 appears to support the Secretariat's assumptions that personnel 
and "other" costs would absorb a decreasing proportion of the user dollar, and 
that spending on purchased services would increase in importance. However the 
uptrend in in-house equipment budgets contradicts another Secretariat assumption, 
Computer equipment does appear to have a falling budget share, but this is more 


than offset by rising spending on data communications equipment. 


The budget proportions earmarked for data communications equipment are 
both larger than would have been assumed last year and are increasing. steadily. 
However, the information on actual and planned terminal installations published 
in the DATACOM '76 report (page 31) indicates some tendency for average data 
communications equipment expenditure per terminal to rise in industries where 
the rate of increase in terminal numbers is accelerating, and to fall where 
the rate of increase is slowing. This tendency is consistent with the hypothesis 
that some purchased terminals were reported to DATACOM on the basis of purchase 
cost and in the year of purchase only, a hypothesis that is supported by the 
year-to-year variations in data communications equipment spending reported by 
a few firms, The correction of these likely reporting errors might 
Stabilize total in-house equipment expenditure, but would more likely leave it 


increasing slightly. 
3. Patterns of Budget Distribution 
ee Oe ces eis Lribucion 


Tables 6 and 7 illustrate the distribution of budgets in the four user 
industries, the first for the 33-firm sample, the second for all usable reports, 
The more broadly based figures for 1975 and 1976 that appear in Table 7 are 
probably the better guide to levels, the identically-based figures of Table 6 


to any meaningful changes in pattern. The figures in Table 6 are followed by 


moe mon 


a or sign whenever comparison with Table 7 suggests that an adjustment 


in level might be appropriate. 


Certain differences in industry budget patterns are clearly illustrated 
by Table 6. Finance shows the smallest proportion for in-house staff and the 
largest proportion for in-house equipment, especially data communications 
equipment (the rise in the data communications equipment proportion is so 
rapid that it strongly suggests inclusion of at least some measure of capital 
expenditure). The Transportation, Utilities and Resource group follows Finance 
in these respects, and shows the highest budget percentage for data transmission, 
These features, while still significant, are much less pronounced than suggested 
in Tables 2 and 3, where they were exaggerated by the concentration of partial 


data processing operations returns in these industry groups. 
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The Manufacturing and Wholesale, Retail and Other groups show about 
the same budget proportions for personnel, when allowance is made for the 
differences between Tables 6 and 7. Both proportions are significantly higher 
than the corresponding figures for the federal government (see Table 10)! 

The Manufacturing group spends a smaller proportion of its budget on in-house 
computer equipment and on data transmission than the other industry groups. 
Wholesale, Retail and Other, rather unexpectedly, shows the lowest proportion 


for data communications equipment (which includes terminals in this survey). 


Although the budget patterns of individual firms within each industry 
group are fairly consistent in many respects, the small number of firms in 
each group requires some caution in use of these patterns. For example, in 
the Transportation, Utilities and Resource group, the high data transmission 
percentage is heavily influenced by one large firm. This suggests that the 
differences in industry patterns may not always be meaningful, or might not be 


so prominent if a larger sample were available. 


The similarities and differences between the "chiefly in-house" user 
and the "chiefly service bureau" user shown in Table 4 should be noted care- 
fully; they are important to the proper application of DATACOM sample results 
to the user universe. Both devoted about the same proportion of budget to 
personnel, data communications equipment and data transmission. The service 
bureau user shows significantly higher budget proportions for service bureaus 
and software, and significantly lower proportions for computer equipment and 
"other" costs. The service bureau user shows a much smaller average budget 
(for 1976, $1.3 million versus an average in-house budget of $8.0 million). The 
service bureau user also expected greater budget stability; he expected an 
average 21Z increase in expenditures from 1975 to 1977, compared with a 31% in- 


crease for in-house users. 


A noteworthy development, which is not illustrated = Table 4, is that 
two of the larger users in the sample, who belonged in the in-house group in 
1975 and are therefore classified in that group in all three years, had in 
fact migrated to the chiefly service bureau group by 1977. These two firms 
do not show the very low "other" and above-average "software" percentages 
characteristic of the smaller service bureau user, and one of the two (who also 
increased his in-house computer equipment budget in the period) did not even 
show the below-average budget increase which was characteristic of most service 


bureau users. 


Penis haces 


Also worth noting is that users covered by DATACOM '76 planned to 
increase their spending at service bureaus more rapidly than the service bureaus 
planned to increase their own spending. Table 1 shows that user expenditure at 
service bureaus was projected to rise almost 28% from 1975 to 1976, while 
service bureau budgets show an increase of only, 132... For 1976 tool977 the 


respective increases are 16% and 122, 


4, Reweighted Average of Industry Patterns 


The existence of different budget patterns in the different industry 
Sroups, together with the known bias in sample selection, creates doubt as to 
whether a distribution pattern based on summing the values reported to DATACOM 
provides the most meaningful average pattern for these users. An obvious 
alternative was to take a weighted average of the industry patterns using 
weights based on the installed value of computers in each industry calculated 


from the CIPS Census, 


The weights were calculated in two steps. First, the DATACOM sample 
values for total in-house equipment were compared with the estimated rental 
value of the computer equipment reported for a comparable "industry" in the 
CIPS Census (in this comparison, the CIPS industries “Transport, 'Ucilities" 
and "Petroleum" were totalled for comparison with "Transportation, Utilities 
and Resource"), Second, the budget totals for the DATACOM groups were multiplied 
by the ratio of the CIPS equipment total to the DATACOM equipment budget. The 
relative size of the budget totals for these four industries according to the 
DATACOM sample and according to the data when reweighted by the CIPS Census 


figures are as follows: 


Table 6 Sample Table 7 Sample 
DATACOM CIPS DATACOM CIPS 
Weight Weight Weight Weight 
"is i ys i 
O75 
Finance | PPA 2250 Seas 20.9 
Transport, Utilities, Resource eo Sey 30.9 35 <9 2445 
Wholesale, Retail, Other 1728 12.9 AOE TES ga 
Manufacturing 26.9 34.2 Hp Re 30.0 
Total 100.0 100.0 100.0 100.0 
1976 
Finance 24.0 ale S09 20/82 
Transport, Utilities, Resource 300), B0e2 SG ZO 
Wholesale, Retail, Other das ey 14.5 Je ays ee) 
Manufacturing 2001 34.1 Ls the a! 


Total 100.0 100.0 100.0 100.0 


The DATACOM sample clearly underweights manufacturing. The Table 6 


(33-firm) version happens to eliminate most of the Table 7 (48 firm) over- 


weighting of Finance and Transportation, Utilities and Resource, but substitutes 


an overweighting of the Wholesale, Retail and Other group. The industry dis- 
tributions were therefore combined using CIPS weights; the results are shown 
in Tables 6 and 7, Because no CIPS census is available for Uo. tne. Lay. 
line was estimated on the basis of the amount of revision to the original 


distributions resulting from the reweighting of 1975 and 1976, 


In general, the reweighted totals in these two tables (part 6 of each 
table) compare somewhat more closely with each other than did the original 
totals (part 5 of each table). Some of the distribution trends suggested by 
Table 6 have been softened by the reweighting (even the reweighted figures 
of Table 7 should not be interpreted as Suggesting trends, especially to the 
extent that they change from 1976 to 1977). Most of the correction factors 
suggested by the comparison of Tables 6 and 7 would further reduce the 


evidence of apparent trends in this short period. 


ls ee 
V. THE USE OF EXTERNAL SERVICES 


The most striking difference between the reweighted user budget 
distributions in Tables 6 and 7 and the assumptions made in "The Growth of 
Computer/Communications in Canada" is in the allocation for external services 
(the Secretariat's original estimates appear in Table 10). In general, the 
DATACOM figures are about half as great, ranging from 6% to 9% as opposed to 


Secretariat assumptions of 15% and 16Z. 


For several reasons, this discrepancy is considered to reflect more 
the bias of the DATACOM sample than an error in the original assumptions. In 
the first place there is a high probability that DATACOM did not report con- 
sulting, systems and programming, and training expenditures in its "service 
bureaus" total. Statistics Canada data suggest that these account for one- 
quarter of all computing services revenues, and Treasury Board reports them 
as accounting for about the same proportion of federal government expenditures 


for external computing services, 


A second reason for doubt is suggested by considering the effect of 
using a figure in the 6% to 9% range in model-based calculations. It would, 
on the basis of Statistics Canada's data on commercial sales of computing 
services, imply total user expenditure of some $5 billion in 1975, and this 
would, in turn, imply user equipment costs of some $1.25 billion. Neither 
Statistics Canada data nor the CIPS Census would appear to support user equip- 


ment costs in excess of $0.7 billion for 1975. 


Most important is the relationship between the size of total user EDP 
costs and the proportion of user spending on external services which was re- 
vealed by federal government statistics and is presented in Table 8. The 
greater the total costs of any user, the smaller a proportion is likely to be 
directed to external services. This is largely a matter of economies of scale. 
A large user, or a large service bureau, can afford a variety of in-house expertise 
and equipment, and can usually attain an efficient level of use of most skills 
and equipment. A smaller user or service bureau will usually find it necessary 
to specialize, and to purchase a large share of his requirements for other 


specialized knowledge and services from other specialist suppliers. 


This pattern is not equally clear in the DATACOM sample, However, it 
must be remembered that this sample consists almost entirely of large users. 
It must also be borne in mind that two of the five largest users in the sample 


were transferring from the "primarily in-house" to the "primarily service bureau" 


Baa Aa 


group in this period (these transfers suggest that factors other than mere 
economies of scale could play a significant part in the decision to use 
external services). If these firms are omitted, the service bureau per- 
centages for the top group drop to 4.52, 4.2% and 3.8%, a level and trend much 
more in line with the pattern revealed by federal government data. Even 
without this adjustment the very high service bureau use by the smallest firms 


in the DATACOM sample is obvious. 


The greater regularity in the federal government of the association 
between total costs or budgets and the proportion directed to external services 
probably arises in part from a lesser diversity of EDP uses in government than 
exists in industry. In part it may also reflect the pressure of federal 
administrative policy which, since 1971, has attempted to ensure that services 
are purchased from the private sector unless it is clearly more economical to 
produce these services in-house. The percentage of federal government costs 
incurred for the purchase of external services tends to be considerably higher, 


at any level of total costs or budget, than is shown by the DATACOM '76 sample. 


Table 9 also presents a very simple residual calculation of the level 
of use of outside services by all users not included in the DATACOM sample or 
represented by federal government use. The calculation assumes that provincial 
and municipal spending on computer/communications is roughly equal to federal 
spending, and follows the federal pattern. The assumption as to the amount of 
provincial and municipal spending on computer/communications is supported by 
market data in the Statistics Canada report on the Computer Services Industry, 
but the assumption as to the proportion of service bureau spending is probably 
conservative, in view of the smaller average size of provincial and municipal 
spending units, and of the known practice of some provincial governments. The 
calculations also assume that the Secretariat's estimates of total user spend- 
ing on computer/communications are roughly accurate. Deduction of the DATACOM 
sample total and the "all governments" estimate from the estimate of total user 


spending yields an estimate for other non-government users. 


This residual estimate for service bureau spending is 16Z2-18% of the re- 
sidual estimate of total spending, a lower ratio than applies to the smallest 
firms in the DATACOM sample. The residual group would have to include at least 
1,500 users for average expenditure per user to be low enough to be consistent 
with this ratio; in fact, for 1975 the CIPS Census identified some 3,000 users 


in Canada. 
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VI. CONCLUSIONS 


1. DATACOM '76 has made a very valuable addition to our knowledge of 
the pattern of user expenditure on computer/communications, After 
careful examination and checking against other available inform- 
ation, its data appear to be generally of good quality and consistency. 
It more than doubles our direct knowledge of the user sector, and is 
especially valuable because its coverage is confined to commercial 
firms, This permits meaningful comparisons of government user and 


commercial user spending patterns. 


2, The DATACOM results cannot be used directly to represent the whole 
of the commercial sector. The sample was deliberately biassed towards 
large users; if all users spent the same average amount on computer/ 
communications as did DATACOM users, there would have been only about 
450 users in Canada in 1975, rather than the 3,000 or so identified in 
the CIPS Census (to say nothing of the many users without installed 
computers). And the spending patterns of smaller users clearly diverge 


from those of larger users. 


3. DATACOM's budget data also appears to require adjustment for use with 
the Secretariat's model because of conceptual differences and re- 
porting errors which probably affect both the figures for in-house 
equipment and those for other costs. There are indications that the 
effect on data communications equipment may have been greater than 
on computer equipment. However, this effect is unlikely to change 
the fact that user budgets for data communications equipment are sub- 
stantially greater than budgets for data transmission. The pattern of 
higher data communications equipment budgets was common for individual 
firms in every industry group, and nearly universal in the finance 
and manufacturing groups. Earlier information had tended to suggest 
that data communications equipment and data transmission costs were 


about the same size. 


4. The DATACOM information appears to require some modifications to the 
assumptions made in the Secretariat's model and forecast of the growth 
of computer/communications, but these do not appear to be major. The 


principal changes appear to be: 


(i) to discard the assumption that user spending on EDP 
staff in the commercial sector is a lower proportion of 


the EDP dollar than in government, 


=e te 


(ii) to moderate the downtrend in the proportion of user 
costs directed to in-house equipment, at least for the 
period 1975-1980. The downtrend in the proportion de- 
voted to computers appears to be roughly offset, at this 


time, by a rapid build-up of data communications equipment; 


(iii) to moderate the forecast increase in data transmission 


expenditures ; 


(iv) to make some necessary offsetting adjustments in figures 


for computing services and other costs. 


Table 10 presents what are believed to be the best available guides to 
the distribution of user costs, together with the Secretariat's December 1976 
estimates. DATACOM '76 is the basis for three of the guides included in this 
table. The user sample, reweighted and adjusted, is the average of section 6 
of Tables 6 and 7, with the transfer of 1.0 from data communications equipment 
to "other" to recognize the specific factors mentioned in conclusion 3. The 
same adjustment has been made to the 2/7-user chiefly in-house sample, which 
is otherwise identical with the equivalent unit of Table 4. This edit was 
not applied to the 6-user chiefly service bureau sample because these users 
are considered to be more likely to rent or lease such equipment. Footnotes 
indicate the sort of adjustments that might be made to the Secretariat's 1976 
estimates. A revision of these estimates will be made later this year, based 


on this and some other studies in progress. 
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DEFINLITLONS 


PART I. — FACTUAL “LNFORMATION 


A. CORPORATE INFORMATION 


The intent of this section is to provide background data that 
may be used in correlation analysis, therefore absolute accuracy is not 
required. 


6. Annual data processing budget 


The intent of. this question iss) Cayr ta 
establish measures of data processing and 
data communications expenditures that can be 
related to other volume and size measures for 
various classes of organizations’, and (b) to 
establish measures of the relative proportions 
of costs attributable to mainframe and storage 
hardware, data communications equipment, trans- 
mission facilities, and’ so forth. 


With respect to Question 6, items (a), (b), 
(c) and (d), the intent is to separate a given 
data processing organization's operational budget 
for a year into its component parts. Category 
(c) may lead to confusion. By way of illustration, 
therefore, suppose that the total budget is $20 
midlivon. Of tliis,. 257) orm $5 mellow 757 for personnel 
and 15% or $3 million’ is*for administration, “space, 
etc. The remainder, nétoft Ssenvice: burccau expen— 
ditures, then, is for hardware cost, communication 
facilities rental, etc. This is the fiigure we want. 


Purchased equipment should be converted to 
rental equivalent using 1/40th of purchase price. 


ita Total telecommunications budget 


Because transmission cost is often difficult 
to establish (because of joint use of facilities, 
for example), a second};subsidiary set of data are 
requested, taken from the point of view of the 
"communications" manager, rather than the "data 
processing" manager. The intent in both cases is 
the same, namely, to establish a rough but support- 
able estimate for communications transmission cost, 
i.e., payments to carriers, excluding carrier-provided 
modems, multiplexors, terminals, and other equipment. 
It is intended that the two estimates of transmission 
cost represent the same actual dollar figure, arrived 
at from two separate points of view. This necessitates 
making judgments about cost allocation for jointly- 
used lines. 


es De 


A. CORPORATE INFORMATION (Cont'd.) 


LOTS 


6. Annual data processing budget ($000) 


(a) 


(b) 


(c) 


(d) 


(e) 


amount for personnel ($000) $ 


amount for administration, supplies, 
Space, etc. ($000) $ 


amount tor hardware and com- 
munication facilities and 
software rental (or equivalent 
rental) ($000) $ 


amount of service bureau 
expenditures $ 


TOTAL ANNUAL BUDGET ($000) $ 


of hardware and communication 
cOstmui.e. 50 6c)? 


(i) percent mainframe, 
storage devices, etc. 


| 


(ii) percent data communicat- 
ions cquipment (terminals, 
line controllers, modems, 
mult iplexors/concen- 
trators) va 


(iii) percent communications 
transmission cost only Te 
Civ) Sol tware rental is 


NOTE: Above four percentages 
should total 100% 


7. Total telecommunications budget (equip- 
ment and transmission) ($000) $ 


(a) 


(b) 


approximate percent Lor vorce, 
telex, IWxX, tacsimile,. etc. is 


approximate percent for data 
communications Y 


NOTE: Above two percentages 
should total 1002 
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November 10, 1977 


Report on Surveys —- Computer Use and Migration 
i.) introduction 


During the latter part of 1976 there were some signs of growing migration 
of Canadian computing to the United States, and these signs continued and in- 
tensified in the early months of 1977. No relevant quantitative information 
was available, and the Computer/Communications Secretariat therefore under- 
took the gathering of information about the extent of this migration. Two 
vehicles were used: a series of six small telephone surveys of known and 
possible users of computing, and a mail survey (in cooperation with CADAPSO) 


of Canadian suppliers of computing services. 


The telephone surveys of users are described, and the details of re- 
sults presented, in Appendix A. This technique was chosen partly because of 
the desire to minimize respondent burdens and partly because of the speed with 
which some results could be obtained. It limited the surveys to a small number 
of relatively simple questions, but permitted the results of the first two 
telephone survey modules to be used to improve the four subsequent modules. In 
particular, the later modules were extended to determine the extent to which 
different sources of computing contributed to meeting user demands. A total 


of 378 usable responses were obtained. 


The mail survey (in cooperation with CADAPSO) was intended to determine 
the awareness of the computing service industry of any migration, and of causes 
of this migration. Its results appear in Appendix B, as reported to the co- 
operating firms and to CADAPSO. Thirty-six responses were obtained out of 52 


questionnaires sent. 


The information yielded by these surveys appears adequate to support 
a number of general observations about the extent of the use of computing in 
Canada and of the sources from which it is derived, as well as about the use 
of foreign-located computers to meet Canadian needs. It also permits an 
evaluation of the coverage of the CIPS Computer Census, the most general 
annual guide to computing use. The principal findings are presented in the 


following sections. 


aay Sats 


II. The Use of Computing in Canada 


1. Most Canadian businesses with revenues of $5 million or more are 


already making some use of computing. 


(354 of 378 replies, or 94% indicated some use of computing. 
As the surveys identified only 24 firms with sales below 

$5 million, it is necessary to limit this finding to firms 
with sales of $5 million or more.) 


2. About two-fifths of the businesses that use computing do not have 


their own computers. 


(140 of 354 replies, or 40%. This share remains appropriate even 
when maximum allowance is made for firms which use only very 
small computers.) 


3. About three-fifths of the businesses that use computing obtain 


some computing from sources external to the business. 


(167 of 283 users who were asked about their use of different 
sources, or 59%. This was asked only in the last four telephone 
survey modules. ) 


4, The sources of external computing distinguished in these surveys, 


and their frequency of use, are: 


Canadian service bureau or unrelated firm 108 users 652 


Canadian parent or affiliate 33 users 202 
Foreign parent or affiliate 31 users To 
Foreign service bureau or unrelated firm 11 users 7h 


(Percentages are of the 167 respondents who were asked about their 
use of different sources and reported some external sources. The 
percentages add to 111% because some used:more than one class of 
external source. In this analysis the location of the computer 
used determines whether a source was classed as "Canadian" or 
"foreign". ) 


5. About one-quarter of computing users now obtain services from more 


than one source (multiple sourcing). 


(72 of 283 users who were asked about their use of different 
sources, or 25%. In this analysis use of an in-house computer 
and a service bureau, or of two Canadian service bureaus, was 
counted as multiple sourcing.) 


6. Multiple sourcing is more common among users who have their own 


computers than among those who do not have computers. 


(Multiple sources were used by 59 of 175 with their own computers, 
or 34%, but by only 13 of 108 without their own computers, or 122.) 


III. The Use of Foreign-located Computers 


7. More than 10% of Canadian users of computing now make some use 


of foreign-located computers. 


(45 of 354 computer users, or 13%. For those asked about their 
use of different sources the figures were 40 of 283, or 142.) 


8. The businesses which use foreign computers have larger median 


sales and staff than those using only Canadian sources. 


(Users of foreign computers had median sales of $32.5 million and 
median staff of 615. Those using only Canadian sources had median sales 
of $22.5 million and staff of 463.) 


9. Most users of foreign computing are subsidiaries of foreign firms 


who use the computers of their parent companies. 


(34 of 45 firms who reported use of foreign computing, or /62, were 
subsidiaries who reported use of parent company computers.) 


10. About half of the users of foreign computers also have a computer 


located in Canada. 


(19 of 40 users of foreign computing who were asked about their 
use of different sources.) 


11. About one-third of those reporting some current use of foreign 
computing were using foreign sources in 1970. 


~» 


(14 of 45 responses, or 312%.) 


12. The rate at which additional firms are commencing use of foreign- 
located computers has risen steadily over the past six years. From 
1974 it appears to have been above the rate at which additional 
Canadian firms are acquiring Census-size computers (rental value 


$1K/month and up). 


Survey Results Estimated Increase, 
Year Users of Foreign Computers Users with $1K + Computers 
in CIPS Census 
No. % Increase Z 


1970 14 - ~ 

1972 18 297 32% 
1974 26 447 372 
1976 44 697 53% 


13. The businesses which started to use foreign computing in recent 
years have higher median sales than those which used foreign com- 


puting in 1970 


Identified Users of Foreign 
Computing for which 1976 


Sales Available Number Median Sales, 1976 
gare Br A1O7(s bh rise $15.0 million 
Added, 1970-74 i $28.0 million 
Added, 1975-76 13 $45.5 million 


14. The businesses which started to use foreign computing in recent 
years show a higher average percentage use of foreign computing 


than those which used foreign computing in 1970. 


15n 


Average 100% Foreign Use 
Number Foreign Use Number vs 
Users in 1970 14 48% 4 29% 
Added, 1971-74 by reay/s ii 582 
Added, 1975-76 18 827 11 Ol7, 


Except in western Canada, most firms in the computing service in- 
dustry do not regard the emigration of computing from Canada as a 
major problem at this time. Most seem unaware of any evidence of 
migration. However most also regard migration as a likely major 


problem for the future. 


I fie Interpretation OL) the CIPS Computer Census 


LO 


Eps 


The actual number of computers in Canada large enough for inclusion 
in the CIPS Computer Census appears to be about 30% above the number 
recorded in the Census. Uo to half of the difference may be 

picked up in subsequent years, but half or more appears to represent 
hard core non-response which cannot be identified through existing 


methods. 


(Although 142 of the 214 firms identified as having computers could 
not be located in the relevant Census, the surveys deliberately over- 
represented firms not included in the Census. When this is allowed 
for, the shortfall reduces to about 25% - 352.) 


The surveys suggest that IBM computers are underrepresented in 


the Census by about the following margin: 


IBM Z of Number of Computers 


Rental Class 1976 Census Adjustment Corrected Z 
$10K/month up 60% 4- 42 642 
$5 - 9.9K/month “27, 4127 542 
$1 - 4.9K/month is 182 oh RaWA 247 


(This is consistent with information received that IBM is the 
only major manufacturer which does not help CIPS by identifying 
its computers missed in the Census.) 


Loy 


Almost half of the installations which "disappear" from one CIPS 
Census to another have likely been deleted in error. To date, 
however, this has not been a significant source of error in the 


Census, 


(74 of 143 respondents who were "deleted" in the 1974, 1975 and 1976 
Censuses reported that they stillhave in-house computers. It was 
not determined whether all these firms continued to have computers 
renting for $1K/month or more.) 
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APPENDIX A 


The Telephone Surveys - Description and Results 


The Computer/Communications Secretariat conducted six small telephone 
surveys of users or potential users of computer/communications services. The 
first two surveys were of computer installations in Ontario and B.C. which 
were listed in the CIPS Computer Census for 1973 or 1974, respectively, and 
which did not appear in the following Census. Attention was focussed on 
whether an installation still existed, or whether it had been replaced by 
services from a source external to the establishment or firm. Telephone calls 
were directed to the data processing manager, or a senior financial officer 


of the firm. 


The surveys indicated that respondents were quite cooperative, and 
information additional to that sought was frequently volunteered. A more 
formal "questionnaire" was drawn up to be filled in by the telephone caller, 
and this was used in the remaining four surveys (see Table 1). The chief 
difference in these later surveys was that the use of more than one source 
of computing was specifically enquired about. Non-response remained a negligible 


factor. 


Two types of problems were encountered in these surveys. One was in- 
ability to locate a desired respondent. This happened in some 5% - 20% of the 
cases, the higher ratios occurring in the first three surveys (of "disappearances" 
from the CIPS Census). The second was the inability of some respondents to 
provide quantitative rather than qualitative estimates, or to provide more than 
approximations of dates or computer used. In no cases were follow-up calls used 


to refine the precision of initial approximations. 


The six surveys were drawn from three different (but partly overlapping) 


universes. These universes, and the surveys drawn from each, were as follows: 


x Installations listed im a CIPS Census but not listed in 


the following year. 


la. All Ontario and B.C. computer installations listed 
in the 1973 CIPS Computer Census but not listed in 


the 1974 Census. (34 usable responses.) 
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lb. All Ontario and B.C. computer installations listed 
in the 1974 CIPS Computer Census but not listed in 


the 1975 Census. (37 usable responses.) 


lc. All Ontario and B.C. computer installations listed in 
the 1975 CIPS Computer Census but not listed in the 
1976 Census. This survey was based on a special listing 
of the 1976 Census file, because of the omission of 
computers with rentals of $1 - $1.9K from the 1976 


publication. (77 usable responses.) 


i af Ie Businesses with no installation listed in the CIPS Computer 


Census. 


Ze A sample of important Canadian businesses not listed in 
the 1975 CIPS Computer Census. This sample was taken 
from a list developed by another government organization 
for administrative purposes. Care was taken to ensure 
that no firms in this or subsequent samples had been 
contacted in the earlier surveys or in the DATACOM '76 


survey. (78 usable responses.) 


Oi A sample of Canadian businesses taken from the Canadian 
Key Business Directory., 1976 (Dun & Bradstreet) but not 
listed in the 1976 CIPS Computer Census. (75 usable 


responses.) 


Eades Businesses with installations listed in the 1976 CIPS Computer 


Census. 


4, A sample of Canadian businesses listed in the 1976 CIPS 
Computer Census and also listed in DUN's (above). (77 


usable responses.) 


The surveys do not show directly the relative size of these universes, 
and the samples drawn from each are not proportionate. This requires some 
caution in drawing conclusions in cases in which the sample results differ appre- 


ciably for no obvious reason. 
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The first three surveys (la - lc) were conducted on a (former) computer 
installation basis; the last three (2 - 4) on a business basis. The difference 
is that one business can have a number of computer installations in different 
locations, and it was therefore necessary to adjust the first three surveys to 
the "business" level for comparability. This difference does not appear to 
have affected the quality of the information obtained. The "installation" 
basis had the advantage of including some government agencies which would 
not be listed as businesses by DUN's, and would otherwise have been omitted 
entirely. Note that the word "business" as used in the Report includes all 


respondents, whether from the private or the government sector. 


Each usable reply for each survey was checked against DUN's, and the 
latest sales and number of employees figures obtained. It was not possible 
to obtain figures for all usable replies in surveys la, 1b, lc and 2, and 
the matching was especially difficult in the case of the first three surveys. 
In all samples the distributions of sales and employee figures were extremely 
skewed (see Table 4), and the median was therefore selected as the best type 
of average to represent the sample. There appears to be a strong relation- 
ship between the median sales and number of employees for any sample and the 


percentage of respondents with certain characteristics (see Table 5). 


The principal results of the surveys are summarized in Tables 2, 3 and 
6. Separate results are presented for each survey so that the differences 
among samples and universes can be appraised. The correlation between firm 
size and survey results indicated in Table 5 may often make it advisable to use 
a particular sample to represent a particular group of computer users, rather than 


simply to use the total of all samples to represent all computer users. 


Certain additional data which are not summarized in the tables may also 
be of some interpretative value. A check of 350 DUN's entries (3% of the total) 
showed that only 312 (89.1%) had an associated sales figure, although all had an 
employee figure. The median sales of these 312 firms was $6.9 million. A 
check of 606 firms listed by CIPS (22% of the total) showed that only 338 (55.82) 
were also listed in DUN's, and 294 of these (87.0%) showed a sales value. The 


median sales of these 294 firms was $20.0 million. Government sector (non-business) 
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installations accounted for 81 of the 268 cases (30.22%) in which CIPS entries 
could not be matched to DUN's. Both the DUN's check and the CIPS check contained 
two sub-samples, and in both cases the sub-samples were quite consistent with 


each other, 


The surveys provide some basis for estimating the number of users of 
computing in Canada with sales of $1 million or more, plus government agencies 
and most users of minicomputers. A very preliminary estimate of this universe 


is as follows: 


Users with computers valued 


at $1K/month or more = in*CcIPs (76) 2,800 
- in DUN's but not 
in. CLPS., (76) 1,600 4,000 Bibs 


Users having only computers 


valued at less than 


$1K/month - in DUN's 1,400 
- not in DUN's 2,600 4,000 287 

Users without computers - in DUN's 4,550 
- not in DUN's 1350 5,900 412 
Total users 14,300 100% 


The samples contribute to all parts of this estimate. The figure for 
users with only very small computers, not in DUN's (2,600) is currently viewed as 
an "upper level" estimate, subject to further analysis. The estimate for users 
without computers not in DUN's (1,350) does not include any allowance for users 
with sales below $1 million; no data on such small users were available from 


the surveys. 
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Table 1. Questionnaire Used to Guide Telephone Surveys 1c-4 


The caller gave a brief explanation of the survey, which related to 
the universe from which the sample was drawn. The common elements of all 
explanations were that the survey was concerned with the use of computing by 
Canadian firms, and that the firm being called was either omitted from or 
included in the CIPS Computer Census. The following questions were then asked, 


Yes No 
1. Does your firm (still) make use of computers? 


A aa aes BEE Fi, ai 


2. Does your firm(still)have computer(s) located in.Canada? [| igi 


If "yes", please give location and type of your 
largest computer now installed in Canada. 


me re cree em a we ce sr ee ee ee ee ee es ee ee ee we ee 


3. Does your firm obtain computing services from: 


a) <A service bureau or the facilities of another | | | 
organization on a fee-for-use basis? 


If so, please state where the service source 
is located. 


b) The facilities of a parent or affiliate company? | | | | 


If so, where are the computing facilities of 
this company located? 


re ee ec ee me se ee ee ee ee ee ee ee ee ee ee ee ee ee 


IN RESPONSE TO QUESTIONS 3 a) OR b), IF ANY COMPUTING IS CARRIED OUT OUTSIDE CANADA 
4, Has your firm always had some of its computing done | | | | 

outside Canada? 

If no, please specify: 


a) The year that it started to use "outside Canada" 
sources? 


b) Why it started to use "outside Canada" 
sources? 


c) About what percentage of your computing is done 
by “outside Canada" sources? 
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Table 5 Apparent Relationships Between Median Size of 
Firms in Sample and Responses Received 
Se ee eee ee ee 
Median Sales of Users $M las a7 S500 29 .0 22.4 
Median Employees of Users $M 1,000 850 400 645 
% of Users of Computing os 967 22 L002 0 100.0* 100.0 
%Z of Users with Computers ys 61.3 64.9 93,9"%> | 464) 1 
% Using Multiple Sources i 41,3 n.a. Dies a, 
% Using Canadian Servi¢ge Bureau 2 45.3 Wa. 20.8 Dyas 


ic 3 
15.0 TORU 
300 200 
I 78.6 
48.6 SV eee: 
¥3..9 16.9 
S303 57 20 


* A high percentage here is almost required by the nature of this sample. 


Table 6 Year in Which Reported Foreign Computer Use Began, 
and Average Foreign Use and Median Sales of Users 
) 1970* 1971 2972s 1974 
Number 
la 0 0 0 0 3¢ 
lb 0 0 0 0 0 
le ee tr) eno eo > Sire 
Total, la-lc 3 0 0 0 4 
2 8 0 2 1 i 
3x*% 2 0 Z 0 0 
4 a ee Ls ee 
Total, 2-4 Le 0 4 i} 3 
Total, all surveys 14 0 4 it ti 
Average Z% of computing 
obtained from foreign sources 48.1 IE veoh 
Median current sales $M see t) 28.0 
No. of firms for which 
sales available Ld 11 


* Or earlier. 
| @ Some of these may have started in the previous year. 
X No entry possible. 


**k One 1977 start reported in this survey. Two firms in lc reported 
definite plans to switch to foreign sources in 1977, 


1975 1976 
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2¢ X 
2 5 
4 5 
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0 1 
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Results of CADAPSO Survey as Supplied to CADAPSO 


and Participating Firms 


Enclosed are the results of the survey of CADAPSO members re- 
garding the emigration of computing service activities from Canada in 
which you participated. 


In tabulating the responses, we looked for variations according 
to the annual revenue of the firms responding (where available from 
public sources) and also according to the principal activities in which 
the respondents are engaged. Neither factor seems to have had a sig- 
nificant influence on response patterns. However, it does appear that 
respondents in western Canada are more aware of losses of customers 
and prospects to foreign competitors, and of moves of in-house oper- 
ations abroad, and are consequently more inclined to regard emigration 
as already a major problem, than are firms in Ontario and Quebec (there 
were no responses from the Atlantic Provinces). It might however be 
pointed out that the President of one Ontario firm, who had earlier 
indicated little concern about this problem, said in his response that 
"I was surprised that there is as much movement to the U.S," 


Seventeen respondents mentioned specific cases of emigration 
in response to questions 2, 3 and 4, and identified 16 different 
former customers, 15 different prospects and 13 moves of in-house 
activities (a total of 44 user firms). A further 19 cases of Canadian 
subsidiaries believed to use U.S. parent company facilities and 6 cases 
of Canadian firms believed to use U.S. service facilities were also 
identified. 


Only 7 of the 36 respondents indicated that they are now market- 
ing their services outside Canada. About the same number indicated that 
they were considering the export market, either from a Canadian centre 
or a foreign centre. 
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Also enclosed, for comparison, is a summary table containing 
some results of a telephone survey of Canadian firms and organizations 
which was taken by the Computer/Communications Secretariat this spring 
and summer, There is relatively little overlap between the users of 
foreign facilities mentioned by CADAPSO survey respondents and those 
identified in the C/CS survey. Further results of the C/CS survey 
can be made available at a later date - please let us know if you are 
interested. 


Yours sincerely, 


Peter Robinson 
Acting Chairman 
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Could you itemize reasons for any of the moves you have identified in the 
earlier questions? 


(i) 


(ii) 


Citi} 


(iv) 


(v) 


(vi) 


A total of 26 responses mentioned, directly or indirectly. at 
least one reason why Canadian firms use U.S. computing, or why 
Canadian service suppliers are considering U.S. locations, Many 
mentioned a number of reasons. The reasons mentioned are listed 
below in order of frequency of mention. 


Cost factors 12 responses 


(a) lower hardware cost (especially 


from duty and sales tax) 7 responses 
(b) lower operating costs in general 5 responses 
(c) lower labour costs 5 responses 
(d) higher labour productivity 2 responses 
(e) lower communications costs 2 responses 
Subsidiaries who are required to 
use parent company sources, 9 responses 
Availability of specialized software 
or data bases. 7 responses 
Service bureaus who switch to U.S. 
suppliers and take customers with 
them. 4 responses 
Lack of customs protection. 4 responses 
(a) free.entry of data processing 
performed abroad, or nominal 
duty on printed matter 2 responses 
(b) dumping of excess capacity by 
Uo. Lirms 2 responses 
Miscellaneous 5 responses 
(a) Canadian customer felt con- 
tinuity of supply more likely 1 response 
(b) customers who moved after 
Canadian supplier eliminated 
by banks, insurance companies 1 response 
(c) use of U.S. source at high 
prices to permit invisible 
profit transfer 1 response 
(d) “data security 1 response 


(e) superior marketing strength 
of U.S... firms 1 response 
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